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d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e.x Ås e)x yCËl2lmn{sm lv©ceVÓsm`cn{s2e1cl§ocxmeVlyClmex yQq9­
dÅsvu%smy%n#ocÆs yCÃd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cr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/sm`yCop`Zss `cn,san{cnpuZs 1n{0e)x ¬,n,s ¬Ce1l\n{x e&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Ç dLe)sm`yrryCyCpu
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Zsmx yp¾sm`e1ypx up¸E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sm`epxnpre)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¬peVÆs ypxx ypd sm`e
lmypors yC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yrre1A¯
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e1ÀZocn,s yCcl¿lao0l§e)oEypxad/n{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Cs9od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Ëxmoc#sm`e/x ypCx npdsv·)e/·Ås `ÄrÅ¡Ee)x e)Zs¬,n{oeVly{¿sm`e
cn{xn{de)sme)xV¯t»¬9 rs `eLÅ¡Ee)x e)c)e£sm`ceyposmorsl ¨ usm`ceLr¡Ee)x e)c)e£sm`eLcnpx npdLe)sme1x
p¬peVln©0Ås e­Ñr¡Ue1xme1cen{cxmyQqrd/n,smypy{sm`ere1xm¬,n,s ¬Ce
e1ÀZocn,s yCr­ ¨ nplme12desm`cy9cl'yCcl§ l§sr¡Ee)x e)Zsm n,s sm`e&eVÀZocn,s yCclsm`cn{sJd/n{ÌCeosm`et`9u9lm )n{
dy9e)Án{0dLce1dLe1Zsms `e1lme(re)x ¬,n{sm¬pe1l\Cs yLnLyrre¢eC¯ 0¯ YnCQzvypZsal§s n{smehdLe)sm`yrÍ¸lme)e
~\`cn{sme)x&Z¦
yrre­ ¨ nCl§eVÃdes `yrl7r¡Ue1xme1Zsm n,smesm`ce#yCxmpcnp¿)y9es lme)v¸\cl§smx ocÆs yC ¨ uÄclvs xmo0Æsmyp¾¸smy
yCdLcorsmeLsm`ceLre1xm¬,n,s ¬Ce1ly{\)y9e2yCorsmos l(x e) n,sm¬pe1u#s y#)y9e2orsl)¯2Ç&ors ypd/n,s Lr¡Ue1x§­
e)Zsm n,s yC%¢<¤Z¥¦ ¨ e1yCCl\s ys `la1n,sme1pyCxmuC¸Znpc l ¨ e1/re1¬pe1yC0eVsmyLxme1 npesm`cehrx e1nC9o
s nCl§Ìyp'ypÅs ¨ u`cnpcÍ¯
we)xmsmocx ¨ n{smyp2dLe)sm`yrlYnpxme¿nhx n{sm`e1xl§smxn{p`Zs§yCxm·an{x(·anQuhyp0y ¨ s np(re)x ¬Qn{sm¬pe\e1l§smdn{smeVl)¸
lmcetsm`e1uLd/npÌpeto0l§ehrx e1smu/n{clmype)uy{Ís `eyCxmpcnpcdyrre)'¢]¯ eC¯'sm`eeqr lvs LrxmeVÆsadLyrre1 ¦
ÞßÁÞ¶ô
 
			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2 º
npcsm`e1xme)ypx e¿ry(ypsxmeVÀZox e\sm`e&re1¬pe1yCde)ZsypEn(lm0eV©0{¸CrÅ¡Ee)x e)Zs n{sme1LyrreC¯_a`clYeVnplmudL­
ce1dLe1Zs n,s yC/d/n{ÌpeVlYs `e)d ¨ uL<n{xs `etdyZlvsJ· re1uoclme1s e1`cÀZoecx nCÆsm )nppxnpe1Csm­ ¨ nplme1
yCrsmdÜVn,s yCÁ¯ ty,·\e1¬pe)xV¸,nplmex ypd>sm`ce¿cxmy ¨ e1d>y{0cxmeV l§ypoeJs yts `ea9ode)x 1n{9n{x yQqrd/n{­
s yCÂ`e)x e)Zssmys `eLdLe)sm`yrÍ¸Es ` lnCr¬,n{Zs nppeypJl§d svu£ ln{stsm`ce2e)q9Ue)0l§e2y{JyCclmre1x n ¨ e
)ypdorsn,s yCcn{ayZlvsl®1nplmeyptyC{­½x oÂdyrre) l1¸Jl§c)e#n{sLe1nClvs2sv·\y%xmyCpxn{d xmoccln{x e
ce)e1e1%smyH1n{ o n,s e/e1nC`Ëlme)0l§sm¬9ÅsvuC¯¹yCx  0n{xn{des e)xl)¸Ís ` le1npcl(smyÂn{seVnpl§s /x ocl
ypasm`exmyCpxn{d yCxe1¬pe)  x oclypxs `e.dyCxmenC)ocx n{smep¸'e1Zsmxn{\Å¡Ee)x e)c)e.n{cxmyQqrd/n,smyp¾¯
|¼sm`e#ypc0yZl§smeC¸e1ÀZocn{smypr­ ¨ nplme1ÃdLe)sm`yrlLe1Csn{ax n{sm`e1x2`eVnQ¬9uÓd/npZo0n{¿·\yCxmÌE¸ ¨ y{sm`«yp¼sm`e
d/n{sm`e1dn{sm )npEnpc#ypdosme)xax ypCx npddLLl§ re1l1¸ ¨ ors&npy,·Ôypx¿s `ere)¬Ce)ypde)Zsy{¬pe)x u/eÎ­
)e1Zs1¸ÍyCdLcors n{smypcnpuyCrsmdÜ1e1Â)yrre1l1¯(~\yrre)­ ¨ nCl§eV7desm`cy9clnpxmeLn{Ân,smsmxnpsm¬penpÅs e)x cn,s ¬Ce
lmce.sm`e1x/yClme)ce1l ls yHs `eyCxmpcnpJdyrre)]Ê l)ypdorsn,smyp0n{an{pypx sm`d e)0l§ox e1lLyCclml§sme1cu
npc£np1oxnp)uyp'sm`enpl l§yr)n{sme17re1xm¬,n,s ¬Ce1l1¸0n{0Âl§c)esm`ce)u7ypUe)£s `e·anQuypxnporsmyCd/n,smyp£yp
s `er¡Ue1xme1Zsm n,smyp#x yre1l l1¯
Ò¿e11n{oclme(y{sm`e·reVl§cxmeVnpe)eV.yCx&r¡Ue1xme1Cs n{smyp7y{' n{x pe(9ode)x 1n{Án{pyCxmsm`cdl1¸re¡Eypxms l
`0nQ¬pe ¨ e1e)Ëd/npreÓx e1)e)ZsupeVn{xlts y,·¿npx cl&s `ere)¬Ce)ypde1Csypalmy{¶sv·an{x es yZyClhs `cn,s)ypo Ën{or­
s ypd/n,s e(sm`ecxmyrrocsmyp7y{Yx e1ÀZoxmeVe)x ¬,n,s ¬Ce1l¿yCxtn{9uC¬Ce)79ode)x 1n{Án{c )n{smypÁ¸sm`x ypoC`
)yrre­ ¨ nplme12des `yrl)¯  qn{de1ly{Íl§oc`Ls yZyClJn{x eaÇÅyCx Ò&~
	 "½¸Z_n{d/  he19º "0npc°C±C²U³9³p´9µ
 ¹'wp#"¿yCx2¹cypxmsmxn{®ºpº£l§yCox )e.yrreVl)¯Ó_¾y9yCl2n{ l§yÂe)qrl§syCx2ypsm`e1x n{Cocn{Ce1llmoc`¼nCl¹yCx§s x np
C¸J~ ypx/~ ~¿cf{¸ÒaÒ&~ (  #"]¯H_a`ce`cnpe)Cey{tnp9uÓr¡Ee)x e)Zsm n,s yCÃdesm`cy9ypyppu%lsmy
y ¨ s np#s `ere)x ¬Qn{sm¬peVl·Ås `£nplae1·Ðd/npZo0n{ÍCs e)x ¬pe1Cs yCclnplaUyCl lm ¨ ep¸0£lmoc`£n·¿nQusm`cn{s&sm`e
x e1lmosm2)yrre· ¨ eheÎe)Zsa·Ås `.x e1lm0eVÆs¿smy~¿wJÏ s deC¸l§orÎ)e1Cs udyrre1l§sayp.s l¿de)dyCxmu
ce)e1cl)¸Zn{cL·0xmy,¬9 rere)x ¬Qn{sm¬peVl'sm`cn{s\n{x enp1oxn,s e¿e1ypocp`·Ås `/xmeVl§Ue1sYsmys `e&e1e1ly{Esm`e
9ode1xm )npUde)sm`yr.ypx·` `.s `e)un{x ex e1ÀZoxmeVÍ¯Y_a`e(·\yCxmÌx e1lme)Zs e1`e)x e lnyCdL0n{x lmypyp
n2yrre)­ ¨ nCl§eV¤9¥2s y9yp]¸C·sm`#nd/n{9ocnp0eVÀCo0n,smyp­ ¨ nCl§eVLdLe)sm`yr%¢É9¥¦Æ¸rnplJ·\e1Enpl\·Ås `s `et©0Ås e­
Å¡Ee)x e)c)e2npx yQq9d/n,s yCÁ¯&}  ti&}vÇÊ l°C±Z²U³9³{´9µH¢¬Efp¯  C¦tn{ors ypd/n,s Å¡Ee)x e)Zsm n,s ypxh·¿nClt`yZl§e17ypx
s `cn,s&coxmUyClmep¸npc7nLsmde­½ce)Ue)cre1Zs1¸ccypr­½eVn{xV¸9lmoxm<np)e­½dLyrre1x ypCx npd laoclme17nClasm`e
l n{dea)nplme\ypx'sm`0n,syCdL0n{x lmypÁ¯_a`eaxme10yCx§sY l'ypx Cn{cÜ1e1nCl¾yCy,·&l ~\`cn{sme)xJreVlm)xm ¨ eVlsm`e
x e1s¿n{09¬pe1x lme&x y ¨ e1d oclme1.nplJn2lmnpde)nplmes y2yCdcn{x easm`esm`cxme1etr¡Ue1xme1Cs n{smypde)sm`r­
yrl1¯_a`eÉ9¥des `yrÄ¢  npQzvyCZs§­Ñl§s n,s e  desm`cy90¦alacxmeVl§e1Cs e1#Â~\`0n{rs e)x&¯a~\`cn{rs e)x ¨ x ecu
x e)¬9e)·&lsm`ce/xmc) n#¤9¥£l ¨ nplme1ÂyCÁ¸npcHsm`e/d/n{Ë`cn{xnpsme)x  lvs 1ltyp°C±Z²0³9³p´9µ0¯~\`cnprsme1x ]
)ypdcnpxmeVlJs `eUe)xmypx dLLy{sm`ede)sm`yrl1¸rypy,·\eV ¨ u.yCcoclmyCclaÂ~\`0n{rs e)x ¯
ßß-þbcüÆïdcVð
   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
ÞßÁÞ¶ô
 
			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2 
  	
  
  9 < 	 9 
6< 9 <     9  4 9  5
65  589  < 9 :4	 9  9;<   7 465
_a`ceÂlmnpdLce7dyrre)&o0l§eVÃyCx/sm` l)ypdcn{x  l§yCÃl.nÓlmoxm<np)e#dyrre1Ädes `yr ¨ nplme1®yp«sm`e
9ode1xm )nplmyporsmypªyp2n®p» ypr­½eVn{xe)rsm %cn{xmsm n{­½Å¡Ee)x e)Zsm n{e1ÀZocn{smypÁ¯ _a` l#lmoxm<np)e
dyrre1Ëdesm`cy9« l/ox x e)ZsmuÃoce)xre1¬pe)ypcdLe1Zs·sm`«s `e£ox 0yZl§e7yphyCd ¨ Ëx e1 lme
Zsme1xmUyp n,s yC1n{cn ¨ sme1lY·sm`n`p`re1px e)ey{ ce)qr ¨ ÅsvuLs `e&yCxmd y{Álmcn,s npuLl§smx  ¨ orsmeV
)ypZsmx ypy,¬pe1xsm`elmox§<nCeC¯_a`eLre1l x smypHnpcÂr lm)ocl l§yp£ypsm`e2dy9e)desm`cy9HÅsl§e1Å¿n{x e
¨ e)uCypcs `el ypUey{sm`cltxme10yCx§sV¸n{c7· ¨ ecxmeVl§e1Cs e1#7n/lme)0n{xn,sme(cnp0e1x&x e)cnpxmeV ¨ usm`e
 npl§stsv·¿ynporsm`cypxl)¯(Ç e1nCrc. re1n ¨ e1`c£s `e2de)sm`yrÂ ltsmy ¨ en ¨ es yde1xmCeypx dn{smypÂyp
Å¡Ee)x e)ZsÁcn{smox e1l1¸Vlmoc`nplÍnCÆs ocn{pÀZocnpZsms n,s ¬CeY0yCZsÁy ¨ l§e1xm¬,n{smypclEypCs `e¬,n{x n ¨ e ¨ e)&dyrre1eV
npc£crxmeVÆs(l§cn{sm n{ryCxmd/n{smypÂyCÂl§ox x ypCn{smeÀZocnpCs Åsn,s ¬Ceypx(ÀZocn{Åsn,s ¬Ce¬,n{x n ¨ eVls `cn,s(n{x e
x e) n,s e1«·sm`Ôs `e£s npxmCes.¬,npxm n ¨ ep¯>¹yCx.cl§s n{0ep¸Ôpe1ypCx np` )n{npxmeVnpl/·`e1xme7s ypUypCx np` 
cn,s n%n{x el )npx )ep¸Yl§o0`®npl2®re1¬pe)ypc%ypocCs xme1l1¸Yslm`ypoc ¨ e#0yZlmlm ¨ e.smyÓx y9oce#rCÅsn{
e1e1¬,n,smypdy9e) l)¸9s `cn,s&n{x ehdLyCxmehx e)n ¨ e(n{0.dypx ehdLeVn{poUypx¬,n{x yCocl¿n{ )n,s yCcl(¢eC¯ 0¯ 
`9urrx ypypCur¦¾s `cn{/s `yClmet)oxmx e)Zs uLnQ¬Qnp n ¨ eC¸pÍsm`eVl§ehn,sn·\e1xme&)ypd ¨ ce1·sm`Ce)ypdyCxm`cypypp 
ryCxmd/n,s yCËsm`cn{sx e ceVÆss `e`cnpx nCÆs e)x l§sm )l(yptrypdcn{Zs n{crypx d cn{s§s e)x cls `cn,sLxme1¬,n{J
s `e&n{x e1nc¯£np(y{Epe1ypdypx `yCyCp Ye1n{smox e1lY1n{ ¨ easmxn{clmn{smeVZsmycnpx npdLe)sme1xÜ1ypcn{smyp2ypx
s `elmoxm<npdyrre)]¯¿Çtu9sm`edyrre1Ísmy.n0n{xmsm o n{xx y ¨ e1d sm`ce) ¨ e1yCde1l&n/ÀZoeVlvs yC
ypyCrsmdod cn{xn{de)sme)xa re)Zs Å©01n,s yC#npc7n,snLnClmlmdL n,smypZs ysm`edyrre)/lvs xmocsmox ep¯
_a`e ¨ nplm¿xn{de)·¿ypx Ìoclme12ypx's ` ldyrre) ln(yCr­½e1npxYrÅ¡EoclmyCLsvuZUe&ypUeVÀCo0n,smyp¾¸{·` `
·x sme1l  
 "!$#&%('*),+.-/'0+214365,-/'*) 87 "!9#:%('*)<;= ¢Ar¯fV¦
·`ce)x e '  lasm`eLn{smsmocep¸$>@? lnxmeVn{Á9od ¨ e1xn{0  npcA7«n{x e(sv·¿yocÆs yCcl&yp   cnpx n{­
de)sme)xl0B ! # %CD;  %  FEL·`c`Ón{x elmcnCe­Ñre10e1cre)Zshsm`x ypocp`Âs `e/oclme)xm­½e©ceVÂCe)ypdyCxm`cypypp 
Ü1ypcn{smypÁ¯}Ñe1xn{cypors e)x ¨ ypoccn{x u)ypcÅs yCclan{x ehnpeVÍ¸9e)sm`e1x&npla»tx `esaypx  te)od/n{c
)ypcÅs yCcl)¯  ÀZocn,s yC¯f¿dyrre) lsm`e ' lmoxm<npenClEÅsY·¿e)x e\d/n{cc(n({»ÈUy{s e)Zsm n{9©0e) s `cn,s
ßß-þbcüÆïdcVð
fV   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
 lx yrroc)npc7l§o ¨ dÅsmsme1£smyn/yCclme)x ¬Qn{sm¬peC¸n{ l§ypsmx yp {¸rcypr­½eVn{x&r¡Uo0l§¬pe 0orqÍ¯\}½std/nQu
¨ e¬pe1xmu.`C`u.yCr­]e1npx&l§ce(s `e)x e(l&y/oUe)x ¨ yCoc#yp >Y¯J_a`eeVÀZocn,s yCÁÊ l&ypr­½eVn{x Åsvu
 ln{ lmyoehsmysm`cey9eÎe)Zs  ¨ e1cnoccÆs yC#yp ' ¯
»l x es ÜVn,s yCy{9sm`e¿w» Â ÀZocn,s yC2r¯fp¸Voclmctn,­½0yCZsÁ©0Ås e­Ñr¡Ue1xme1ceJl `e1dLeC¸Qxmyrro0e1l
nyp­]ce1n{x¿l§url§sme1d ypÁe1ÀZocn{smypcl1¸Ccy{smeV  ' %! ) ;= ·`e)x e ! re1lmCcn,s e1lsm`ehcn{xn{de)sme)x¿l§e)s1¯
_a`clyp­]ce1n{xrl x es eJlmu9l§sme1d>dnpÌpeVlÍoyCoxrx e1Æsdy9e) ¸Vde)de)ZsmeVCs yn&¹cypxmsmxn{2ºCº
cxmyCpxn{d sm`cxmyCop`7n &e1·asmyp­½i&np`clmyp#Ås e)xn,s ¬Ce(lmypors yC#cxmyreVrox ep¯J_a`cel§url§sme)d l&e1npxmÜ)eV
¨ u.n2©cxl§s§­½ypxre)x_nQuZypx¿eqrcnpclmyC#npxmyCoc.np9up¬pe1#l§s n{sme ' 
  '  

' %!6) ;   '  %!6) 
	  
	 '  '  %! )

' ¢Ar¯êp¦
·`ce)x e  ;   '  %! ) lsm`ce¿¬Ce1smypx'ypcdy9e)rx e1lmro0n{ ln{s '; '   '  %!6)  lsm`elmu9l§sme1d7Ê lCnp)y ¨  n{dn{smx Åq·sm`x e1lm0eVÆssmyhsm`ceal§s n{smea¬,n{x n ¨ ep¸  ¸{e)¬,npocn{smeVn,sl§s n{sme ' 

'  lYnt¬Ce1smypx
yp ' cx e)de)Zsl)¸Un{c7s `elmu9d ¨ yp  xme1xmeVl§e1Zs las `ed/n,s xmq9­]¬Ce1smypxyCx&d/n,s xmq9­]d/n,s xmqcxmyrrocs1¯
Ç¿s&eVnp`  &e)·as ypr­Ñi&np`clmyp#Ås e)xn,smypsm`ce(s n{cpe)Zs npUe1npxdLyrre1 
	 
	 '  ' %!6) ';    '4%! ) ¢Ar¯ C¦
 llmyp¬pe1Hoclmsm`ce  ÇtwEÇt~
	 ¨ xn{x uUÊ lnpxmCeLlmcn{xlmeLlmurlvs e)d lmyp¬pe)x  ÇtÒaÒ   ] "½¯_a`eL©ccn{lmy{­
ors yC¼ lypsmeV ' ;  "!6) ¯ÄÒ\eV)npocl§e.sm`e  ÇwEÇt~
	xmyCorsmeVlxn{ l§el§yCdLe#x y ¨ e)d/lypx¤9¥U¸
s `e)u®·\e1xme£lmo ¨ l§smsmors e1È·sm`Ôe1l l/eÎ)e1Cs.lmo ¨ x yposme1lx ypd sm`e  tode)x 1n{ti&e1Ue1l/ ¨ x npxmu
 w_  ¹Z "ÁyCxasm`ecoxmUyClmey{sm`cexmeVl§e1Zsae)qre)x l§eC¯Ç&ÁxmeVl§ocÅslaxmeVl§e1Zsme1#`e1xme(·¿e)x ehsm`e1xme)ypx e
y ¨ s npce1·Ås `s `e n,s§s e)x ¨ x npxmuC¯
»Å¡EoclmyCr­½Ìpedn{sm`e1d/n,sm )nps e1` ÀZoe1l\n{x etlmypdes de1lJoclme1yCx\lmox§<nCe&dyrre1c¸9lmoc`.npl
lmdy9y{sm`c ¨ us `e  np np n{2ypUe)xn,s ypxV¯_a`eado0`LdyCxmeape1e)xn{]¸,cnpx npdLe)sme1xmÜ)eVd/n,s `e)d/n,s 1n{
yCxmd2o n,smyp2oclme1L`e)x en{d/lYn,s's npÌZ(do0`oxmsm`ce)xYs `edy9e)1n{cn ¨ svuy{EnhÅ¡Eoclm¬Ce corq
npcn{ypCup¯}½s lan{c )n{smypnpxmCe)ure)Ue)cclayps `e(0yZlmlm ¨ svuy{¾e)Îe)Zs&n,snLnClmlmdL n,smyp.Zsmy
s `edyrre)]¯he)e1x npulmUe1n{Ì9c¸sm`e9¬pe1x lmex y ¨ e)d-)n{ ¨ ereVlm)xm ¨ eV£nplas `ere)sme1xmdcn,s yC
ypÁn{cypxJcn{xmsJy{Es `etdyrre)]Ê lJyCZsmx yp l)¸{]¯ ep¯'ÅslJ0n{xn{des e)xl¢ !$# ¦¢sm`eeqr0yCe)ZsJ0n{xn{des e)x >£n{0
e1¬pe1Llmypdeay{Usm`e ¨ ypoccn{x u)ypcrsmyp0lYypocn{ lmy ¨ e0ocre1Á¸ZnpÅs `ypoC`2cy{syCcl§ re1xmeV`e1xmeQ¦Æ¸
C¬Ce) '! #" nLlmesay{¾y ¨ l§e1xm¬,n{smypclJy{Ás `ehl§s n{smeh¬,n{x n ¨ eC¯_a`ce9¬pe)xlmetx y ¨ e)d  l\sm`9ocl¿eqrx e1l l§eV
s `x ypoC`s `eZsmx y9ocÆs yC£y{nlmoÅsn ¨ er n{CyCl§sm x sme)x yp%$ sm`cn{stln{£e)q9c s&ocsmypÂyp
s `ecnpx npdLe)sme1x l ! n{cy{sm`cenpl l§yr n,s e1rl x es e{» r l§smx  ¨ osmyp '  ¸cl§o0`#nCl
$ ;'&  '( %!6)<;)&   '4%('* #" )  & "! )
·`ce)x eYsm`e &  )ypdUype1Csln&de1nCl§ocxmeyprsm`e¿n{Cxme1e)de)Zs ¨ esv·¿e)e1dy9e)e1npcy ¨ l§e1xm¬Ce1h¬,n{oe1lyp ' ¢¶yCxclvsn{c)esm`e#yCdLdyCu%oclme1Älmod yp&lmÀZocnpxmeV%r¡Ee)x e)c)e1l¦Æ¸Yn{c &   lnpÄyprs yCcn{
x e)Co n{x ÜVn,smyp7s e)x dZs xmyrroc)e1Âsmy7e)ryCx )e2lmypden.x ypx Ì9y,·e1peyCÂs `ecn{xn{des e)x(l§e)s !
npcËnp1ypocCsyCxsm`ceÌpe1`y9yrÓy{n£p¬pe1 ! ¬,npoeC¯_a`e.y,¬pe)xn{Yn{c )n{smypÓxmyCd ! s y+$ l
1n{eV-, .$ ; , "!6) ¯Ã¹Coxme7r¯flmodd/n{x Ü1e1ls `e#¬Qnpxm n ¨ eVl2npcËocsmypclLd/n{Ì9HocÃsm`cl
x e1sxmy ¨ e)dj¢<y{s e7sm`cn{s/sm`e &  ypdUype1Zsy{hsm`e£occÆs yC &  l/ypcu®xme1xmeVl§e1Zsme1«npl/n
ÞßÁÞ¶ô
 
			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2 fCf
'
 




   '  ;   !6)    '  %!6)<; =     $ ; &  '  %! )<; , "! )
  

¹Coxme¯f!Yn{de(x e1stn{c9¬Ce)xl§ehdy9e)x y ¨ e1d
y{s§s e1#e#sm`ce©cpocxmeQ¦Æ¯}Ñ9¬pe1x lme(dy9e)/`ce)x eyp0l§ lvsla7©0cr ! l§o0`s `cn,stn/)ypcÅs yC
ypyCrsmd/n{Åsvu ¨ el n,sm l§©ce1#yp $L¯
_y7dnpÌpeoËn7l§yCocÓn{cÓ¬9n ¨ e2e1Cs e)x x lmep¸Ís `eypx docn{smypHypJs `l9¬pe1x lmeLxmy ¨ e)d7¸Á
s e)x d/l(y{¿nCÆs ocn{'cnpx npdLe)sme1xmÜ1n{smypÁ¸Ey ¨ l§e1xm¬,n,s yC%r l§smx  ¨ osmypÁ¸¾nppyZlvs ocsmypÓeqrx e1l l§ypÁ¸
e)s p¯¸ado0lvsyphyCoxl§e£l n,sm l§u®e1x§sn{«)ypcÅs yCclLypx·¿e)­]UyClme1rce1l l)¸Jsm`cn{s/smxn{clmn{sme7Cs yËsm`e
x e1lmUypclmeocsmyp , "!6) lmox§<nCeCÊ llm`cnp0eC¸·`c`¼1n{cy{s ¨ enCrx e1l l§eV%Äs `e)ypZsme)qZs2y{sm`cl
0n{Ue)xV¯ ¹cypxsm`eËl n{Ìpe%y{s e1l§sm®sm`eÓdy9e)r¡Ue1xme1Cs n{smyp npx yCnC`e1l1¸&n®lmdLceC¸toypx d
0n{xn{des e)x ÜVn,smyp.y{  npc 7ÃnClnLe1npxaocsmyp£y{sm`e2lvsn,sme(¬,n{x  n ¨ e ' l&npeVÍ¸e1nCrc
s y/n¬pe1smyCx ! yp'Ldyrre)¾cn{xn{des e)xl)¯Y_a`e9¬pe1x lmecxmy ¨ e1dlmyporsmyp7 lay ¨ sn{e1 ¨ u/©ccn
ddod-y{'sm`ce2r n{CyCl§sm (¬,n{x n ¨ e $ oclm.npxnpe1Csm­ ¨ nplme1#ÀCo0nplmÅ­  &e1·asmyp7yCrsmdÜ1e)x&s `cn,s
sme1x n{sm¬pe1u.1n{l&ypx&eVlvs d/n{smyp7y{'sm`ce $ ¬Qnpocen{c#yp's ltpxnpre)Zs¬peVÆs ypx -  $  
  )   Ësm`ce.Z¬Ce)xl§e/cxmy ¨ e1d lmcnCeÂ¢]¯ ep¯£·sm`Ãx e1lm0eVÆss y ! ¦¯Â}  ti&}vÇÊ l Ëf!  t£ ¨ x npxmu    ] "¿l
o0l§eV#ypxs `ltox 0yZl§eC¯#"Óx Åsmsme)ÂnCl&nlmes&ypY¹cypxmsmxn{£lmo ¨ x ypors eVl)¸cÅst ltn¬Ce)x u.e)Î/)e1Zstdy9oe
s y2lmyp¬pe`C`r­Ñrde1cl§yp0n{UocyCcl§smxn{e1/ddLÜ1n{smypcxmy ¨ e1d/l)¯Y_a`e(n{pyCxmsm`d  l ¨ nplme1/yC
n(¬,npxm n ¨ e­Ñl§smypxn{CeJÒa¹ 2des `yr  »(r  "]¸C·`e)x e¿sm`ere1l e1CsJx e1smypLl\res e)x dLeVx ypd sm`e
lmoce1pxnpre)Zs'¬pe1smyCx¾s yppe)sm`e1x·sm`n{2oEn,s e1Ln{x yQqrd/n{smypy{0sm`e &eVlmlm n{d/n{smx ÅqÍ¸{n{0
n(ce)·«0yCZsJ l`yZl§e1npyChsm` lJx e1smypLsm`x ypocp`/n(e)­½lme1npx `Lx y9)e1rocxmeC¯¹cnClvsJ)yp9¬pe1xmCe)c)e
 l(np`e)¬Ce1 ¨ u7sm`ce2des `yrÂ·`en{seVnp`Âsme1x n{smypHyCus `eyCl§s(y{JeVlvs d/n,s csm`ceo0Æsmyp
¬,npoenpc#pxnpre)Zsa¬pe1smyCx¿ lcocxmx e1Í¯
ßß-þbcüÆïdcVð
fQ   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
ÞßÁÞ¶ô
 
			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2 fV
  	
  
65     9 :9 587  7 465 	
_a`ceJe1ÀZocn{smypr­ ¨ nCl§eVÍ¸1nCQzvypZs§­Ñlvsn,smeJdLe)sm`yr·¿nClÍoclme1(yCxÁsm`ce  dnp9ocn{  x y9ocÆs yCy{rsm`ceJx y ¨ ­
e)d7Ê l¿pxnpre)Zs\¬Ce1smypxV¯ h¬Ce).sm`cn{s¿s `eh9¬pe1x lmetcxmy ¨ e1d yCcl§ l§s l¿#dcdÜ)s `er n{pcyCl§sm 
¬,npxm n ¨ e$ ; &  ' %! ) oce)xs `e.yCcl§smxn{Csypn£lmdo n,s yCÓdyrre1 ¢]¯ eC¯.  ' %! ) ;
= ¦Æ¸
s `e.nCQzvypZs§­Ñlvsn,sme/de)sm`yrÄ)np ¨ ere©cce1Älmdu%o0l§£s `e  nppxn{CnpHyp¿s `cn,sLyp0lvs x npeV
yCrsmdÜVn,s yCx y ¨ e1d  
  ' %!6)<; &  ' %! )    %    ' %!6)
·`ce)x e   ln#¬peVÆsmyCx(y{  n{Cx nppe2dosme1x l(Ósm`e/lmcnp)eLypJs `e/dy9e) Ê l(xmeVl§ rocnpl1¸  ;




l   
  ; 	 





	 '   ' }½¾sm`ehyp0lvs x npZs\Ì9 ' npc ! ¸Z]¯ ep¯   ' %!6) ;= ¸9 l\l n,s l§©ceVÂ¢]¯ eC¯ '; '( ¦¸Zsm`e1ypxan{  
$ ; 
  n{0 $ ;  




	 ' ; = % ¢<¯fV¦
s `e) $ ;     ! ¯&e1cesm`epxnpre)Zs&¬peVÆs ypx -  $ lty ¨ sn{e1£nCl -  $ ;    ¸Ux y,¬9reVs `cn,s  l n,s l§©ceVl  ÀZocn,s yC#c¯fC¯'_a`ce)x eypx ep¸Zs `epxnpre)Zs&)np ¨ e)np)o n,smeVnCl
-  $ ;  	 &
	 ! 
 	 
	 !       -  $ ;  	 &   !6)	 !   	 	 !   ¢<¯êp¦
yCce  `cnCl ¨ e1e)£yCdorsmeV7npl¿sm`cel§yCors yCyp¾s `eeVn{x&lmu9l§sme1d 
 	 &
	 ' 
 	  
	 '   ;=      	  	 '   ;
  	 & 	 '  ' %('* #" ) ¢<¯ C¦yCx ' ; '  ¯_a`elmurlvs e)d y{ae1ÀZocn,s yCcl  ÀZocn{smypÃ¯ ¸( 

¸l1n{eV%sm`e.nCQzvypZsy{ ·sm`
x e1lmUe1Æssmysm`ceanppyZlvs ocÆs yC & ¸p·`yClme¿lmypors yC  ls `enpQzvyCZsYlvsn,sme¿¬,n{x n ¨ ep¸,ypx'np,zvypCs
ßß-þbcüÆïdcVð
f1   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
 ! %('  )

 
    	
         ;
    

 -  $ ;            
¹Cox e(c¯f!  ÀZocn,s yCr­ ¨ nplme1Í¸nCQzvypZs§­Ñlvsn,sme(d/n{9ocnpÍrÅ¡Ee)x e)Zs n{smyp#dLe)sm`yrÄ¢<ÉZ¥¦¯
¬,npxm n ¨ ep¯}½s¿1n{ ¨ etypsmeVsm`cn{sJs `ehnCQzvypZsJ¬,n{x n ¨ etre)Ue)0lJyCu2yC/sm`ehl§docn{smyp/dyrre) 
npc#yp#sm`ceeqrx e1l l§yp#y{ &  7sm`er n{CyCl§sm hocsmypÁ¸0y{s&yC#sm`enCÆs ocn{¾`cyp e(y{yCZsmx yp ls `cn,s(n{x e(smy ¨ e2re1Zsm©ce1 acre1e1Í¸Usm`ce)x ely &  n{c7cyr¡Ue1xme1Zsm n,smyp£·sm`HxmeVl§Ue1stsmy ! 
s `e&np,zvypCslmurlvs e)d  ÀCo0n,smyp/c¯ c¯_a` llmu9l§sme1d ·¿ypo  ¨ es `e&lmnpdealm`yCosm`ce&ypZs xmyCl'cocre
s `ee)qr0yCe)Zs¾¸ ¨ yCocnpxmu7yCcrsmypcl1¸0yCxsm n{'yCcrsmypclÂsm`e)nCl§eypJn/s de­Ñre10e1cre)Zs
cxmy ¨ e1d7¯ te)c)ep¸9ypc)e  lJÌZcy,·xmyCd  ÀCo0n,smypc¯ c¸ps `etCx nCre)ZsJy{Ís `enppyZlvs ¿o0Æsmyp
1n{ ¨ e)ypdors e1 ¨ u  ÀZocn{smyp7¯ê·sm`7x e1lm0eVÆss ynp9u.l§e1eVÆs e1#ypZs xmyC ! ¯
¹pox e¿c¯falmoddnpxmÜ)eVlsm`eae1ÀZocn{smypr­ ¨ nCl§eVnpQzvyCZsm­½l§s n{smeJÉ9¥des `yrÍ¯'_a`enpQzvyCZsYx y ¨ e)d
 

l¿re©0e1nCl\ne1npx¿lmurlvs e)d y{¾eVÀZocn,s yCclYs `cn,s¿l¿yp­Asn{Ce)Zsm n{rs ys `eyCxmpcnpyp­]ce1n{x
eVÀZocn,s yCHl§url§sme1d   Hsm`elvsn,s e¬,n{x n ¨ e2lmcnp)ep¸Ín,shsm`eLUypCs ' s `cn,s(·¿nCl&yCocÂsmy ¨ eLsm`e
lmypors yC%yp\s `e.rxmeVÆsx y ¨ e1d ypxn7C¬Ce)Ócn{xn{de)sme)xlmes ! ¯}½s`cnCl(sm`celmnpdLede)0l§ypÄnpl
s `eypx pcn{Ár l x esmedyrre1A¸csm`elmurlvs e)d7Ê l&dn{smx Åq ¨ e1csm`es x npclm0yZl§eV#Cnp)y ¨  n{      y{'sm`eyCxmpcnp¿dyrre1&e1ÀZocn{smypcl   ·Ås `«x e1lmUe1Æss yËsm`eÂl§s n{sme£¬,n{x n ¨ e ' ¯ª_a`eÂlme1yCc®dLe1d ¨ e)x
yp  ÀCo0n,smypÄc¯ #x e ceVÆs lsm`er l x e)cnpce1l ¨ esv·¿e)e1ËnQ¬,np n ¨ eLy ¨ lme)x ¬,n,smyp0ln{cÓl§docn{sme1 '
¬,npoeVl)¯|c)esm`enpQzvyCZsJce1n{x¿l§url§sme1d `cnCl ¨ e)e)l§yC¬Ce12ypxJsm`etnCQzvypZsJ¬peVÆs ypx  ¸ps `e&Cx nCre1Zs
¬Ce1smypx -  $" lay ¨ sn{e1#npl\sm`cexmyrro0Æsy{Ás `e(smxn{0l§UyClme1#pnCy ¨ npy{sm`e(ypx pcn{Ee1ÀZocn{smypcl
 ·sm`Ãx e1lmUe1Æs2smy£s `e.0n{xn{des e)xl ! ¸     ¸ ¨ uÓsm`e#npQzvyCZs¬,npxm n ¨ e¬Ce1Æs ypx  ¸n{ocpde)ZsmeV·sm`#s `ecn{xmsm n{Íre1xm¬,n,s ¬Ce1lay{'¹Ã·sm`7x e1lm0eVÆssmyLs `e1lmecn{xn{de)sme)xl1¸Cn{ )n ¨ eC¯
}½s)np ¨ elme)e)Hsm`cn{shÉ9¥#xmeVÀZox e1lhn9od ¨ e1xyp\r¡Ue1xme1Zsm n,smypHypUe)xn,smyp0l¢0n{de)u &cn{xmsm n{
e)x ¬,n,s ¬Ce1l1¸'·Ås `¼x e1lm0eVÆss y ¨ y{s `®n{alvsn,sme¬,n{x n ¨ eVlnpc¼np¿cn{xn{de)sme)xl1¸yp&sm`eyp­]ce1n{x
x e1sLdyrre)eVÀZocn,s yCcl   n{c®y{sm`e£r n{CyCl§sm .ocÆs yC®e)qrxmeVlmlmyp & ¦sm`0n,sn{x exn,s `e)x
e)d/n{cÄyp(npCe ¨ xnÓn{cÈx ypCx npddLÓd/n{Uy,·\e1xsmdep¯ty,·\e1¬pe1xnËCxmeVn,snp¬QnpZs n{Ce7l
yCoc#s `ex e1lme)Zst)nCl§e(#sme)x d/lay{ ¨ ypsm`7`9od/n{#smden{c7)ypdors s del nQ¬9Zl)¸97sm`e
<nCÆssm`cn{s¾sm`ceJdyrre)rpnCy ¨ np     lÁo0l§eV(ypx¾sm`e¿l§yCors yCy{9s `e\yCxmpcnp{dy9e)E¢  ÀZocn{smyp2¯ Z¦nCl·¿e)nCl)¸07s x npcl§UyClme1#yCxmd7¸cypx&s `ex yrrocsmyp£y{Ys `enCQzvypZst¬,n{x n ¨ eC¸  ÀZocn{smypÂc¯ c¯}Ñ
s e)x d/l2ypte1·yrre7re)¬Ce)ypde1CsV¸ypcuËs `e7dLyrre1AÊ lLcn{xmsm n{are1xm¬,n,sm¬peVlL·Ås `¼x e1lm0eVÆsLsmyÓsm`e




¯Çtlmyc¸E·`eLlme)¬Ce)xn{  te)·as ypr­Ñi&n{c`cl§yCÂsme)xn,s yCclhn{x e
ce)e1e1®smyÃlmyp¬pesm`eHypr­½eVn{xypx pcn{dyrre)]¸¿e1np`Èx e1ÀZoxmËnËe)·-eVn{xlmurlvs e)d3s y ¨ e
)ypcl§smx ocsme1Ln{0Llmyp¬peV¢  ÀZocn,s yC.r¯ C¦¸{ypuyCeeVn{xlmurlvs e)d lmypors yCL lYe1e1reV2smyyCdorsme
s `epxnpre)Zsh·Ås `Hs `e/npQzvyCZs(dLe)sm`yr«¢  ÀZocn{smypcl(c¯ n{c%¯ C¦¸Ánlmypoxe2y{¿px e1n,sheÎe)0u
yCxJs ` lJd/n{9ocnpu ¨ oÅsn{pyCxmsm`cd#¯'_a` l¿eqr n{cl·`9up¸rnClJ· ¨ elme)e1Á¸Zsm`ehe1ÀZocn{smypr­ ¨ nplme1É9¥
de)sm`yrË ll§y7d2oc`Ó<npl§sme)xsm`cnpËnp9uHy{s `e)xdLe)sm`yrÍ¯£~\yrre­ ¨ nplme1%des `yrleVeVlml n{x uÂn ¨ re
¨ u7s `e/lmnpdLeLoyCdors n{smypcnp'cn,s `ÓnClts `eypx C0n{]¸Árx e1shdyrre1A¸Ís ` l(cn,s ` ¨ e)7cn{deV
 smxn,zveVÆsmyCxmu  ¯
ÞßÁÞ¶ô
 
			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2 f ]
"Ô`e1/sm`ce&x y ¨ e)d ¨ e1dLyrre1eV0ocre1lsm`etsmdetrdLe1clmyCÁ¸ps `etnCQzvypZsJl§url§sme)d e1e1l
s y ¨ eËl§yC¬Ce1 )ypoZs e)xy9Ì9· l§eC¸ ¨ eV)npocl§e%sm`ceHs x npcl§UyClmsmyp yC0e1x n{smyCx /s x npclvyCxmd/ln®rx e1Æs
lmurlvs e)d d/n{smx Åq.·`c`#l&y,·¿e)x¿smx  n{Conpxh¢ ¨ y9Ìy,·¿e)x\smx  n{ConpxaÅsm`el§s n{sme(¬,n{x n ¨ eh ladocÅ­
s de)0l§ypcnp0n{s\e1nC`LsmdLe(l§sme)U¦YCs yn¢ ¨ yrÌ¦Yoc0e1xs xm n{Co n{xJnCQzvypZs\d/n,s xmqÍ¯_a` ldeVn{cl
s `cn,s¿·`e)ypdosms `ehnCQzvypZs\l§s n,s etUe)xms npsmy2np¬pe)s deC¸9sm`e·`yperx e1Æs¿x y ¨ e)d
d2ocl§s`cnQ¬pe ¨ e1e)Ëx e)¬9ypoclmu%l§yC¬Ce1Ây,¬Ce)xhsm`ceo¿l§docn{smypÓ0e1xmyrÍ¸npcÂs `erxmeVÆsl§s n{smeLypx
s `cn,sacnpx§s )onpxJs de(do0lvs&l§sm ¨ e(nQ¬,np n ¨ ep¯'_a` lax y ¨ e)d yp¾xmeVlvs ypx c  s x n{zve1Æs ypx eVl  · ¨ e
l ocl lme1/dLyCxmeresn{c~\`cn{rs e)x\c¯}½s\do0lvs ¨ ete1d`cnplmÜ)e1Ls `cn,s\·`e&s `eteVÀZocn,s yCr­ ¨ nplme1
nCQzvypZs§­Ñlvsn,s edesm`cy9%)npy{shx )od¬Ce)Zs&sm`ce2e1e17s y.ÌCe)e)£yCxx e1l§smyCxme(s `elvsn,sme)­]¬,npxm n ¨ e(smxn,­
zveVÆs ypx uy,¬pe1x\s deyCx&n{7e)¬Cyporsmyp#x y ¨ e)d7¸rsry9e1lnQ¬Cyp .x e1l§smyCxm2sm`e(ocrx e1s§­Ñn{pyCxmsm`d
s x n{zve1smypx up¸QyCZsmxn{x uts yhnyrre)­ ¨ nCl§eVnp,zvypCs'des `yr.¢<lme)e&~\`cnprsme1x9¦Æ¸,x e)Cnpx &sm`e¿Ås e)xn,s ¬Ce
cxmyreVlml&0yZlmlm ¨ ue)eVre17s y.lmyp¬pen/cnpx§s )onpxtlmestyp'cypr­½eVn{xtrx e1Æse1ÀZocn,s yCcl&n{sn{9us de
l§sme1 '0re)eVÍ¸ypcus `enpÆs ocn{Íl§s n{sme(¬,n{x n ¨ e(lmyporsmyp¬Qnpoce1lan,se)¬Ce)x uLsmdLel§sme1npxmehe)eVre1.smy
¨ o sm`enCQzvypZsxmy ¨ e)dnpc7l§yC¬CetyCxasm`enCQzvypZsa¬,npxm n ¨ ep¯
_yh)ypc)o0reJ·sm`Á¸pÅsY l¾e1dLc`cnplmÜ1e1sm`cn{ss `eaÉZ¥(des `yroclme1`e)x eJ ly{s `eae1ÀZocn{smypr­ ¨ nplme1Á¸
cy{s¾yrre)­ ¨ nplme1Í¸)svuZUep¸,npchdLyCxmeYcxmeV l§e1utsm`cn{sÁÅsÅ¡Ee)x e)Zsm n,s e1lEs `eJr l x esmÜ)eVÍ¸1©csme­Ñr¡Ue1xme1ce
eVÀZocn,s yCcld/n{Ì9o7s `e2nCÆsmo0n{ÁyCxmpcn{¾dLyrre1 ¸Uy{stsm`eoccn{de1Csn{cn{xmsm n{­ÑrÅ¡Ee)x e)Zs np
eVÀZocn,s yCÂ·` `  n{cxmyQqrd/n,smeVl)¯h_a` ltde1npcltsm`cn{ss `e2Cx nCre)ZsyCdorsmeV ¨ u7sm`cldesm`cy9
Ue)xms np0lsmyÄs `eHlmyporsmypÈyphs ` l.lmes.ypl x es ep¸ayp­]ce1n{x/eVÀZocn,s yCcl)¸a·` `Ôd/nQu®lmp`Zs u
Å¡Ee)xJxmyCd s `e&s `e)yCxme)sm )npcl§yCosmypypUs `e&occn{de1Csn{Ew»  nplJ·\e1UnplxmyCd s `etyCenCÆsmo0n{u
)ypdors e1 ¨ u/sm`cerx e1sdLyrre1AÊ l&)y9e1#n{pypx sm`d ¢A¹ypxmsmxn{#x ypCx npd/¦¯
ßß-þbcüÆïdcVð
f    	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
ÞßÁÞ¶ô
 
			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2 f,º
  	
  
  7:4  7   9 =9;587  7 4 5   	
¤9¥Ã`0npl/e1dLe1xmCe1«npl/nËeVeVlmlmÅsvuÃsmyÃnQ¬pyC ¨ ypsm`Ès `e£cn{Èy{(`cn{09­½)yrre1Èr¡Ue1xme1Zsm n,smypÈn{0
s `erxnQ· ¨ npÌrl¿y{'9ode)x 1n{Ánpx yQq9d/n,s yCcl)¸9·` `£n{x e(eqr0e1clm¬CeH~¿wÏ>s denpc7yCCsn{
npx yQqrd/n,s yCHe1xmx ypxl)¯9e1¬pe1x npY¤Z¥%l§yp¶sv·¿npxme2smy9yp lnpxme ¨ e)Âre)¬Ce)ypUe1 ¨ uÂs `en{ce19­½d/n,s `
npcyCdorsmxmeVl§eVn{x`()ypddocÅsvuC¸,n{p`cnQ¬9 ¨ y{sm`2ypddypnpcr l§smcÆse1n,s ox e1l1¸Vx e)Zn{xr
 n{cpocnppeC¢Al ¦l§oc0yCx§s e1¢<¹yCx§s x npÈºCº9¸J¹cypxmsmxn{¼C¸¿~¸\~(¦¸ypxre)xLy{(re)x ¬Qn{sm¬peVlx yrroc)e1Í¸
e)x ¬,n,s yC.dyrre1l¢ypx ·¿npx n{cx e)¬pe1x lmep¸9lme)e(`e)x e1n{¶sme1x¦¸n{c#ox x e)Zs¿dLs n{smypcl1¯Y}ÑryCxmd/n,s yC
yCÓsm`eVl§e/¬,n{x ypocl(s y9yp llnQ¬Qnp n ¨ e  ¹  tC "½¯#¹cypxdypx e/eq9s e)clm¬Ce ¨ npÌ9px ypoccHryCxmd/n,s yC
yC¼¤9¥E¸Yl§e1e  ~¿f{¸ÒaÒ&~ (  #"]¯«_a`llme1smypÃ©0x l§s ¨ xme cu¼xmeVl§e1Zs lsm`e ¨ nCl§ )ypc)e)rslLy{¤9¥
¢]9e1smypÔ0¯fQ¦Æ¸¿sm`e1Ôsm`ceÂd/n{Èe1n,s ox e1l/yphs `eË°C±Z²U³9³{´9µ%s yZyC2¢]9e1smypÔc¯êp¦¸n{c«©c0n{u®sm`e
)ox xme1Csads n,s yCcl ¨ y{s `#yp¤9¥7pe)ce)xn{Ín{c#ypY°C±Z²0³9³p´9µ27cnpx§s )onpx¢A9eVÆsmyp70¯ Z¦Æ¯
 	
 ¿\ .
¤9¥ldeVn{Zssmycxmyrroc)e(sm`ee)x ¬,n,s ¬Ce1lyps `eyCorsmos lx ypd-n/yrreocÅsV¸0yCxaxmyCd-nCxmyCoyp
)yrreos l1¸U·Ås `ÂxmeVl§Ue1s&smy#n{¾yCx&cn{xmstypÅsl&orsl)¸ÍreVl§pcn{smeV£npl  npÆs ¬Ce  orsh¬,n{x n ¨ eVl)¯
}½ss `e)x eyCxmehx e1ÀZoxmeVl¿sm`cn{s¿s `eypx pcn{Íyrre ¨ ee1)e)· l§er¡Ue1xme1Zsm n ¨ ep¸npc#eqryps l¿sm`ce(<npÆs
s `cn,s¿n{9ue1)e&y{ÍyCdLcorsme1xx yppxn{d ¨ nplm1n{u2eqre1)orsmeVlnh©csmetlme1ÀZoe1ceypEnClmlmpde)ZsJl§s n{sme­
de1Csln{0%e1e1de)Zs npxmuHnpxmsm`cdLe)sm ypUe)xn,s yCcl/¢<n{¶sme)xeqrx e1l l§yp%eqrcn{0l§ypËn{cÓZsmx y9ocÆs yC
ypJs e)d0yCx npxmu£¬,npxm n ¨ e1l¦Æ¯  nC`%yp\s `e1lmee)e)de)Zsn{x uHlvsn,s e)de)Zs l(d/nQu ¨ e/¬9e1·\eV%nCln7l§de
occÆs yC  sm`0n,se1nQ¬peVlocc`cn{cpe1«n{asm`ce#cxmyCpxn{d ¬,n{x n ¨ eVlLeqe1rssm`e£yCe7dLyrr©ceV ¨ u
s `e£lvsn,s e)de)Zs1¯ te)c)ep¸\sm`e7·`yCe7x ypCx npd npdypoZs l2s yËnË)ypd0yZl§smyp®y{sm`eVl§e7o0Æsmyp0l  ) ;   365  5 )   ) ¸ ! ¨ e12sm`cesm n{E¬,n{oehlmesay{Ís `e(x yppxn{d ¬,n{x n ¨ eVl)¸n{sasm`ee1Cs xmu.ZsmyLs `ee1eyp)y9e ¨ e))ypclme)x e1Í¯'¤9¥/l ¨ nplme1yp#xme10eVn,s e1#n{ )n,s yCyp
s `e(`cn{x oeyp/s ` lJoccÆs yCyCd0yZl§smypÁ¯}½¾yCe1n{l   s `e(Cnp)y ¨  n{/d/n{smx Åq/y{  n,s¿sm`e
e1Zsmx u0yCZs    365 "  3  #$" 5 )   ) ¸sm`e1s `eCnpy ¨  n{.d/n{smx Åq.yp%Hn,s&UypCs   l 
 ; &       5 ¢c¯fV¦
ßß-þbcüÆïdcVð
fV   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
¢<d/n,smx qx yrrocÆs&yp'sm`eyr)np¾pnCy ¨ npclay{sm`ee)e)de)Zs npxmu.ocsmypcl1¸0)ypdors e1#xmp`Zss y/e)¶s1¸
x ypd s y {¦Æ¸cnpcÅslasmxn{clmUyClme1Cnp)y ¨  n{l 
  ;   5          ¢c¯êp¦
¢<xmp`Zss ye¶sV¸Cx ypd hs y V¦¯'}ÑxnpÆs )ep¸Cyr)npECnp)y ¨  n{0lY`cnQ¬pet¬Qnpxm n ¨ etde)0l§ypcl1¸9re)Ue)c
yC.s `er lvs xm ¨ ors yC7y{¬,npxm n ¨ e1l¿#sm`e¬,n{x ypoclayrrelme)Cde)Zs l1¯
_·\y%n{x yCnC`e1lsmyÂ¤9¥Än{x e/0yZlmlm ¨ e!Lsm`e.ypx ·¿npx Ën{0Äxme1¬pe1x lme/dy9e1l1¸·`c`¼npxmerl§smr­
Co l§`eV ¨ u7`y,·>sm`e`cnp£x oe2 lto0l§eV7smy#x ypcnpCn,s ere)x ¬Qn{sm¬peVlsm`cxmyCop`£s `eypdos n,s yCcn{
0y,·¯#_a`eypx ·¿npx %dy9e/ypy,·&lsm`eypx CcnpyrreCÊ lyCp Ës `e/ypx ·an{x%rx e1Æs yCª¢¶s ypËsmy
¨ y{smsmyCd#¸n{¶sme1xeqrcn{0l§yp0¦¿npcs `e)x eyCxmehdLce1dLe1Zs l¿sm`ce(©cx l§s&n ¨ y,¬pedn{smx Åq#ypdos n,s yC.yCx§­
d2o n.¢  ÀCo0n,smypc¯fV¦¸Cx yrroc)sm`ehl§yp­½1n{eV  sn{Ce)Zs  e)x ¬,n,s ¬Ce1l1¯_a`cex e)¬Ce)xl§edyrre¢<n{ lmy
1n{eV  npQzvyCZs  dyrre ¨ e11n{oclme£Ås.npdypoZs l/smyÓsm`e%npQzvyCZsdes `yr«npeV®smyÃn{Èe)q9c s1¸
)yZl§eV9­]ypx d xmy ¨ e)d¦ayCdLcorsmeVl¿sm`e  y{sn{Ce)Zs  re1xm¬,n,sm¬peVl ¨ u/ypy,·Lsm`ceyrrepÊ lypCh
s `ex e)¬Ce)xl§erx e1Æs yCª¢ ¨ y{smsmypd smyHsmyC0¦Æ¸Ynp1yCx r#smyHsm`el§eVyp0Óypx do npl¢  ÀZocn,s yCÄc¯fypx
 ÀCo0n,smyp¼c¯êp¦Æ¯Ó_a`e1lmesv·¿yÂdyrre1lLn{x e`e1xmeVn,¶s e)x2n ¨¨ x e)¬9 n,smeV9¤Z¥Ën{0,¤Z¥E¸xmeVl§Ue1sm¬pe)up¯%}½
hlnHocsmyp®smy ¨ e£r¡Ee)x e)Zsm n,s e1Ã·sm`«x e1lm0eVÆssmyÓd/n{9uÃnpsm¬pe#cors/¬Qnpxm n ¨ eVl ¨ os·sm`
e1· yposmorsl)¸JÅs/)npÃe1nCl§u ¨ e#lm`y,·Äs `cn,sLsm`e#9od ¨ e)xLy{hn{x Ås `desm yC0e1x n{smypcl2Ue)xmypx dLeV
¨ u  ÀZocn,s yCÄc¯fÂ¢x ypoC`uHxmyC0yCx§s yCcn{'s y£sm`ce.npsm¬pe/ors2de)0l§yp@> # 1 ¦ ldo0`Ä`C`e)xs `cn{ ¨ u  ÀZocn,s yC#0¯ 7¢<xmyCop`cuxmyC0yCx§s yCcn{Us y/sm`eypors orsrde)clmyp >   ¦¸0n{0¬9 e)­]¬Ce)xlmnc¯te)c)e	,¤9¥l\s `e)yCxme)sm )n{uLdyCxmeeÎe)Zsa#ypdosms `epnCy ¨ np/y{£Å > # 1  >   ¯'_a`cl l(cnpx§s )onpxmuÂlmy·`e1 > 
  ; p¸A¯ ep¯·`e1 Ãlre©cce1HxmyCd 1 smy nClÓsm`e1nplme2yp9¬pe1x lmedyrre1c¯
}Ñ<nCÆsV¸,¤Z¥h l¾Ce)e1x npude)de)ZsmeVnplÁsm`eayCdors n{smypyprsm`e¿x y9ocÆsy{rype\y{rs `e\n ¨ y,¬Ce
yCxmd2o npl¢  ÀZocn,s yCÂc¯fypx  ÀZocn,s yC£c¯êp¦a·sm`Hn¬pe1smyCx1¸cy{stypYsm`eoYCnpy ¨  n{cl¢sm` lt·anQup¸
nLlmCehr¡Ue1xme1Cs n{smypypUe)xn,smyp.lanpl lmy9)n{smeV/·Ås `eVnp`.x e1s¿x ypCx npd l§s n{sme1dLe1Zs¦Æ¯ te)c)ep¸
9¤9¥yCdorsmeVl¿sm`ex e1smypcnpÁre)x ¬,n{sm¬pe   7nLcnpx§s )o n{xrxmeVÆsmyp#o#y{sm`enCÆsm¬pehors
lmcnCep¸p·`e)x e1nClQ¤9¥)ypdors e1l   6 ¸psm`e&Cx nCre)Zs&¢2s `etnCÆsm¬peos\l§0npeQ¦y{ÍnyCd ¨ cn,s yC
¬Ëyp&sm`e#yposmors¬,n{x n ¨ e1l1¯ "Ô`e1 >   l p¸sm`e£pnCy ¨ npÃn{dypocCsls yÂs `eCx nCre)Zs2yp&sm`elmpeypors ors¬,n{x  n ¨ ep¸Ís `e)x eyCxme/n£lmcpeLx oËy{¿sm`ce.r¡Ue1xme1Cs n{smeVÓ)yrre/Ëx e)¬Ce)xl§eLdy9e/l
lmorÎe)Zs\smyx yrroc)en{0e)x ¬,n,s ¬Ce1l1¸p·`e1xmeVnpl > # 1 cnClmlme1l\n{x ee1)e1l lmnpxmu2ypx ·¿npx Ldyrrep¸9e1nC`cxmyrroc)cypere)x ¬,n{sm¬pep¯}Ñsm`ce)ypx up¸Csm`ceyCdors n{smypcnpcyZlvs\y{Áypce&xmoc/l\dypx eypxJe1l lypÍsm`e
l n{de&yCx e)xypÁdnppsmo0retnplsm`cn{s\ypÍsm`eypx CcnpcrxmeVÆs\)yrrep¸Z`y,·¿e)¬pe1xYsm`cl\`yp lsmx oe&ypcu2ypx
s `e.r¡Ee)x e)Zsm n,s yCÓyC0e1x n{smypclxmyC0e1x1¸n{cÄyZeVlyps2np1ypocCsyCx,¤9¥UÊ llmo ¨ l§s npCs npe1e1%ypx
d2osme(x e1)ypdorsn,smyp0lJypÁsm`erx e1ÆsyrreCÊ l\s x n{zve1Æs ypx u/l§e1pde)Zs lh¢]¯ ep¯lme)x eVlJyp¾Zs e)x dLeVr n,sme
l§s n{smeVl  5   )&%     5  )C) %    ) ¯_a` ld0yCx§sn{Zs0yCZs& lrl o0lmlme1Â9eVÆs yC#0¯ c¯_·\y2 npl l§eVlYy{Í¤9¥s y9yp ld/nQu ¨ er l§smpo lm`e1Í¸Z·¿ypx ÌZx e1lm0eVÆs ¬Ce)u ¨ u2yC0e1x n{smyCxy,¬pe1xmyCnC9­
ypx ¨ u£yrresmxn{cl§ypx d/n,s yCÁ¯h°C±Z²0³9³p´9µ ¨ e)ypZl&s ysm`cl(ryCdLcnpCsV¸Ulme1)ypcH)n,s e)Cypx up¸c·`cyClme
nCr¬,n{Zs nppe ltsm`cn{stsm`ceLr¡Ee)x e)Zsm n,s e1Â)y9e2)np£sm`ce) ¨ eLZsme1pxn,s e17Cs ynpZu7oclme)x(n{c )n{smypÁ¸
lmoc`ÂnClnp£yprs dÜ)e)xV¯ h¬pe17sm`e2sv·¿y.r¡Ue1xme1Cs n{smdyrre1l1ÊUxmeVl§Ue1sm¬pex yreVlmlmcdesm`cy9cl)¸
s)np ¨ elme)e)Ós `cn,ss `eyrrepe1e)xn,s e1 ¨ u9¤Z¥Â1n{ ¨ e/ocl§eVÂs yÂn{ l§y7x yrroc)e2s `e/yposmorsyp
s `e.rx e1ÆsLypx C0n{yrre%¢¶sm`ce)x eypx eyHyCpe1xxmeVÀZox e1Á¸¾yCx9¬Ce)xl§e/dyrre)Z¦¸·`ce)x e1nplQ¤9¥




			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2 fV







_a`ce¿°C±C²U³9³p´9µal§yp¶sv·¿npxme  i&» (C¸V¹wJp#"Zln{(¤9¥ts y9yp,yCx¹yCx§s x npºpº¿yrreVl)¸Qre1¬pe)ypUe1 ¨ u}  ti}vÇ
¢Al§e1e  Z³! "#%$&('")r³$*'#+"),p¤ZÉ-9°{±Z²U³Z³{µZµ.p±Z²0³Z³{µ9µ&/ %021ypx(re)s n{e1ÂryCxmd/n,­
s yC0¦Æ¯H}½s2dLce1dLe1Zs l ¨ ypsm`Äs `eyCxm·an{xËn{cËs `e.x e)¬Ce)xl§eÅ¡Ee)x e)Zsm n,s yCÄdy9e1l1¸'npcÄ ln ¨ e
s yr¡Ue1xme1Cs n{smen·`cypen{ )n,s yCÁ¸c)ypclml§sm/ypYn/lmes&yCxtlmo ¨ lmestypx ypCx npd os l2¢<lmo ¨ x ypor­
s ce1l¿ypx\ocsmypcl1¸9y2d/npyCx ¨ yrÌZ­½cn,s nZ¦Y·`yZl§eh)np­]Cx np`ypx d/l\nsmx e)eC¸9e©ceV ¨ u/s l¿xmy9yps
1n{eVËsm`ce`eVnp9­½os1¯Ë_a`e#oclme)x2lmUe1©ceVls `e.`ce1npr­]ocÅsV¸Ysm`e7r¡Ue1xme1Zsm n,smyp¼dLyrreC¸n{cÃsm`e
nCÆs ¬Cetorsa¬,n{x n ¨ eVlJypÁsm`ce`eVnp9­½osa·Ås `.x e1lm0eVÆsJs y2·`c``e·an{Zsls `ehnp1n,s yC/smy ¨ e
Å¡Ee)x e)Zsm n,s e1Í¯h_a`e1lmeosh¬,n{x  n ¨ e1ld/nQu ¨ ee)sm`ce)xypx dnpnpxmCode)Zs lty{Ysm`ceos(ypxtCy ¨ n{
¬,npxm n ¨ e1l(Ãn£yCddLyC ¨ y9ÌE¯£°p±Z²U³9³p´Zµ#cxmyrroc)e1ln7ce)· ¹yCx§s x npÃºCºyrre`cnQ¬9#sm`e#lmnpde
ocÅstl§smx ocsmox enpl¿s `eÅs np¾yrreC¸·` `£ypdosme1l ¨ y{s `7sm`enp1n,s yC#npc#yperx e1Æs yCcn{
e)x ¬,n,s ¬Cetyp¾Ås¢<A¯ ep¯Yns n{cpe)ZsaeVn{xan{ )n,s yC0¦J.ypx ·¿npx dyrrep¸ryCx¿n2pxnpe1Cs(¢<)y{s nppe1Zs
e1npxyCxmd¦tÓx e)¬pe1x lmedyrreC¯°C±Z²0³9³p´9µ ¨ o lhs `epxn{`%y{J¬,n{x  n ¨ eLe)Ue)cre1ce1l(y,¬Ce)xsm`e
·`cypen{ )n,s yCÁ¸npcË re)Zsm©ceVln{JZsme)x de1r n,s enpsm¬pe/¬,n{x n ¨ e1l1¸ÁA¯ ep¯sm`cyClme·`yClme¬,n{oe1l
e)Ue)c7yCs `e2nCÆs ¬Cehos¬,n{x n ¨ e1l1¯\Ç&Ás `enCÆsm¬peyCorsmcorst¬,n{x n ¨ e1l¢¶yCxmd/npn{x pocdLe1Zs laypx
Cy ¨ n{E¬,n{x  n ¨ e1l¦\y{¾s `en{c )n{smyp#· ¨ er¡Ue1xme1Cs n{smeV%¢<y{s&oclme)x&lme)e1s n ¨ eQ¦Æ¯
_ye1nC`/npÆs ¬Ce&l§u9d ¨ yCy{Án(os1¸°C±Z²0³9³p´9µ(npl l§yr)n{sme1lYnpnpÅs yCcn{ce)x ¬Ce1l§u9d ¨ yC`cnQ¬9c
s `e%l n{deHl§s n{smocl%¢<npxmCode)Zs1¸apy ¨ n{]¸ypxyr)n{¶¦Æ¯  n{x n ¨ e£0n{de1ln{x eHl§oÎLqreVÈ·Ås `  -1Ëypx
s `e£yCxm·an{x¼dyrreHnpc  1Ëypx/s `eÂx e)¬Ce)xl§e7dyrrep¸a·`eÂsm`eHlmorÎqre1l -1Ãn{c *1Änpxme£o0l§eV
yCx/sm`ce£os.cn{deVl)¯}½hs `eÂnpsm¬pe£ors#n{c«yposmors¬Qnpxm n ¨ eVly{hsm`eÂyCxmpcnp&n{ )n,s yC
¢<ypxypanp9uHx ypCx npdos¦npxmex e1lm0eVÆs ¬Ce)uHypsme143Ón{c65 ;   3 ) ¸s `es nppe1Zse1npxyrre2798&ypdosme1l:5 ;   3 ) n{cËs `ex e1smypcnp\re1xm¬,n,sm¬pe.y{;5L¸&5<7=798 ; 2>  3 )( 37=798Ñ¸Yn{s2UypCs
3« rxmeVÆsmyp?37=798 0 5 % 5<7=798 ) ; 2798  3 % 37=798 ) ¯ _a`eÓyps n{cpe)Zs)yrre 2@A8oUcn,smeVls `e%ocn{
¢CBhnpQzvyCZsÆ¦¬,n{x n ¨ eVl:3@A@A8Ñ¸ax ypd sm`eHsm n{cors¬,npxm n ¨ e1lD3®n{0Ôrocn{¬,n{x n ¨ eVlE3@F@A8(n{0
5<@A@A8  3@F@A8 ; 3@F@A8 2@A8  3 % 5<@F@A8 ) ¢y,·s ys `ets x npclm0yZl§smypÁ¸5<@F@A8 ¨ eVypdeVlJorsV¸9·`eG3@F@+8
 l ¨ y{s `Äcors2n{0%yCorsmcors¦¯#¹cypxclvsn{c)ep¸Ån7x ypCx npd oscn{deVÄlmnpdLce/`cnClhsv·\yÂnCÆs ¬Ce
os\n{x pode1Csl¢yCxpy ¨ npl¦IHn{cDJ>npcLsv·¿ynpÆs ¬Ceypors orslIK n{0 ' ¸L ¨ e)np/cnCÆs ¬Ce
¬,npxm n ¨ eypx&yrrer¡Ee)x e)Zsm n,s yCÓ¢<A¯ ep¯Jnpos&¬Qnpxm n ¨ eh·Ås `7xmeVl§Ue1ssmy·` `#r¡Ee)x e)Zsm n,s yC
 l\y{sre1lmxmeVÍ¸CyCx¿npcnpsm¬pehypors ors¦¸rn{c.Å¾salanpl lmode1s `cn,sK re10e1cl¿ypMH"n{0NJ/¸rn{0' yCMJ npyCep¸9s `e)#s `er¡Ue1xme1Cs n{smeV)y9eh·¾lm`ce)d/n,s 1n{u·x sme 
J Ú  Ù r,Û  Ú Û Ö
KO7=798 ; QPR !HS7=798  QPT !J7=798' 7=798 ; T QJS7=798
 Ö O Ö , Ö  Ú Û Ö
HS@F@A8 ; H<@F@A8  !PR AKO@A@A8JO@F@A8 ; JS@F@A8  QPT +KO@F@A8  T  ' @F@A8KO@F@A8 ; = ' @F@A8 ; = 
ßß-þbcüÆïdcVð
p   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
Ç-dypx e£resn{eV¼e)qn{de#yph)y9e#cxmyrroc)e1 ¨ u«°C±C²U³9³p´9µH lx y,¬9reVÃ«sm`e£n{c0e1crqE¯Ô}½s
1n{ ¨ elme)e1Äsm`cn{ss `e.yCxmpcn{JxmyCpxn{d )ypZsmx yp¿lvs xmo0ÆsmocxmeC¸'n{ssm`cecl§smx ocÆs yCr­ ¨ yrÌHe)¬Ce)]¸'l
ocuÂx e1lme)x ¬peV£%sm`ceypx ·¿npx £dyrre!ts `eLs n{cpe)Zsyrre ¨ nCl§ )npuÂyCcl§ l§s lhËn{Ën{ocpde)ZsmeV
yCxmpcnpÁyrre·`e1xmeeVnp`7ypx pcn{Ál§s n{sme)de1Cs& l&cxmeVe1e1 ¨ u#ne1·¸0nClmlmyr n,smeV7lvsn,sme1de)Zsypx
s `e(re)x ¬,n{sm¬pe)ypdorsn,s yCÁ¯Y_a`eh)y{sn{Ce)Zs\yrreh l\d2oc`dypx ete1n ¨ yCx n{smeC¸Cy,·s ys `ehe)eV
yCx'xmeVlvs ypx tsm`e¿s x n{zve1Æs ypx utyCy,·¿e1 ¨ u(s `eaypx CcnpZ)yrrea·`e)2xmyr)e)e1h·sm`2sm`e ¨ nCÌZ·an{x
e1¬,n{ocn,s yCy{rs `eJs x npclm0yZl§eVpnCy ¨ npd/n,smx qE¯_a` l¾s x n{zve1smypx u(yp0l§ lvslÁ2npZsm`ce\¬,n{oeVl¾ypsm`e
¬,npxm n ¨ e1lyCdorsmeVnprn{ypcts `e¿x e1sY)ypdorsn,s yCcn{Zcn,s `Á¯'_a`elvs x n{sme)Cu(ocl§eV/°C±Z²U³9³{´9µ&l
s yxmeVypdosmesm`e(s x n{zve1Æs ypx uyr)npu/·sm`7e1np`x yppxn{d ocÅst1n{A¯&e1ceC¸9sm`e ¨ yrruype1nC`
)y{sn{Ce)ZsYos\ lyCdLUyClme1LypÍnh©0x l§s`cn{Esm`cn{sJx e1yCdorsmeVl'sm`ce&yr1n{rs x n{zve1Æs ypx u ¨ ux e) )n,s c
s `eÂyCxmpcn{&)yrreÂn{cÔl nQ¬9cËnpl§oc1eVlmlm¬CeÂl§u9d ¨ yC&¬,n{oe1l/Ôe1·-yr)np&¬,n{x n ¨ eVloclme1Ônpl
s e)dUypxn{x eVl)¸¾npcÓy{n£l§eVyCcH`0n{¿·` `ÄyCdLcorsmeVl(sm`ere)x ¬,n{sm¬pe1lhËsm`e/x e)¬Ce)xl§erxmeVÆs yC
·`cex yppx e1l lm¬Ce)uhx e1l§smyCxm ¨ npÌ9·an{xl¾sm`e¬,n{oeVlYy{Usm`eyCxmpcnpZ¬,npxm n ¨ e1l ¾n)y{s nppe1ZsocÅs
1n{Íxme)smox clnpÍyCxmpcn{Ílmu9d ¨ yp laoc`cnppeVÍ¯
"Ô`e1Ä)n{#s `e/pe1e)xn,s e1Óyrrep¸A¯ ep¯s `e/e1· re1xm¬peVH`ce1npr­]ocÅsV¸Ísm`enprsmyp0n{n{x po­
de1Csln{0Ëpy ¨ np¬,n{x n ¨ eVlnpl l§yr)n{sme1HsmyÂsm`e.nCÆs ¬Ce/cors ,ypors ors¬,n{x  n ¨ e1lyp\s `e.yCxmpcnp
`ce1npr­]ocÅsdo0lvs`cnQ¬Ce ¨ e)e1x ypUe)x u/sm n{Ü)e1Á¸7np1yCx npce·Ås `#sm`er¡Ue1xme1Zsm n,smyp#dyrre 
yCxJs `es n{cpe)ZsyrreC¸37=798Álmes¿smy2sm`ceh`yZl§e1.r¡Ue1xme1Zsm n,smyprx e1smypH¢<ep¯ c¯ Yn{U9oE¬,n{oe1l ¨ ors
yCe&eVÀCo0n{s y p¸Csmyy ¨ sn{nyCocdL/ypEsm`ehn{ )n,s yCÁÊ l\Cnpy ¨  n{Á¸{yCxJyCe&pxnpe1CsJ)ypdUype1Cs
Ás `ehnp1n,s yCÁÊ l\yposmors l\nLlmCexmeVn{¶¦Zypx\sm`ce()y{sn{Ce)Zs\yrreC¸3@F@+8¾lmes\smy = npcN5<@F@A8Ásmy
s `e`yClme)2eVn{xYyCd ¨ cn,s yCypcypors ors¬,n{x  n ¨ e1l¿¢eC¯ 0¯np99or¬Qnpoce1l ¨ orsJnhl§Cehf¿smyhy ¨ sn{
nLpnCy ¨ npeC¸9·``l\s `e·`cypeCx nCre1Zs\Ásm`ehyposmors lanl )n{ n{xÆ¦Æ¯}½sal¿e)d`0nplmÜ1e1/s `cn,s
5<@A@A8¬Qnpoce1ln{x e`cn{cpe1.smy = oUyp7x esmocxmsmys `e)n{x ypCx npd7¯
~\yCdL0n{x e1s y(y{sm`ce)x'¤9¥(smy9yp l)¸Qs `eaÌpe1u(e1n,s ox e1ly{Á°p±Z²U³9³p´Zµn{x e ¾de)de)Zsn,smypLy{ ¨ ypsm`Lsm`e
yCxm·an{x/n{0/sm`cex e)¬Ce)xl§e&dyrreVlJypr¡Ue1xme1Cs n{smyp 9d2oÅs Å­½x yre1ox npU1n{cn ¨ sme1lh¢¶e1·ªeqr lvs 
s y9yp lLnpxme7n ¨ esmyÄr¡Ue1xme1Zsm n,sme£np¼e)Zs x e#np1n,s yCÁ¸Jcnpx§s )o n{x uË®x e)¬Ce)xl§edLyrre ®sm`cl
x e1lmUe1ÆsV¸p·¿etrycy{sJÌ9y,·«y{Án{npÅs e)x cn,s ¬Ceaypx¿¹ypxmsmxn{.ºCºhl§yCox )e&yrreVl ¦ ZlmoUypxmsJy{ ¨  npÌZ­ ¨ yQq
ocÅsl)¸¿·`yZl§e£lmypoxe7yrre7 ly{s.nQ¬,n{ n ¨ eaoclme)x/Zsme)xnpsmyp ¨ u®nÓ)ypdd/n{c® n{Cocn{CeyCxn
Cx np` Zs e)xm<npeC¯H_yÂypox2Ì9y,·eVrpeC¸J°p±Z²U³9³p´Zµ£lsm`eypuÓsmy9ypJsm`cn{s2`cnCllmyÂ<n{x ¨ e1e)Ão0l§eV
yCxa¤Z¥e)q9Ue)x e)c)e1l¿#x e)¬pe1x lme&dyrre(·Ås `¬Ce)x unpxmCep¸9ypUe)xn,s yCcn{En{c )n{smypcl ê~ (9ºZ¸¹cnpocp#"]¯
_a`ceÂy{s `e)x¤9¥¼smy9yp l/s `cn,slmoUypxmss `l.dy9e¼¢eC¯ 0¯ ÓÇryp~¸\_n{d/{¸w'npxmeQp¦)npyps.upe)s ¨ e
npeV(smy¬pe1xmu ¨ hyrreVl)¯Y°p±Z²U³9³p´Zµ0Ê lÍ)npcn ¨ Ås eVl¾n{x eJnplmy ¨ e)te)qZs e)ce1(s ylmoUypxmsde1l lmnppe)­
0npl l§&cnpx npe)Cx yppxn{d/l¢£wY}Á ¨ x npxmu¦¯¾¹Coxme\c¯fJl `e)d/n,s Ü1e1l¾sm`e¿n{c )n{smypypU°p±Z²U³9³p´Zµ0Ê l
yCxm·an{x£n{0Âx e)¬pe1x lmer¡Ee)x e)Zsm n,s yCHdyrre1lsmy#ypocxhl n{dex y ¨ e1d#¯ÇtYx e1lmos lx e1lme)ZsmeVÂ
s ` lcnp0e1xJ`cnQ¬Ce ¨ e1e)y ¨ s npeV·Ås `#°C±Z²0³9³p´9µh¬Efp¯  ¯'_a`e&¬pe1x lmyp7fp¯ ºlJsmy ¨ exme1eVnplme1l§y9yCÁ¸ps l
d/np.Å¡Ee)x e)c)e&·sm`¬Efp¯  ¨ e)s `enCrsmypypÍsm`e  cy,·Èx e)¬Ce)xlmnp  n{pyCxmsm`cd#¸Zn{npÅs e)x cn,s ¬Ce
de)sm`yrÔyCxx e)¬Ce)xl§eHdLyrreËr¡Ue1xme1Zsm n,smypªsmyÃs `e ¨ nplmÓn{pyCxmsm`cd ¢<·```cnpl ¨ e)e)cn{deV
 l§u9Zs n{qxme1¬pe1x l n{  ¬EfC¯êºp¦Æ¯
ÞßÁÞ¶ô
 
			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2 f
>   B "! %! 7=798 )        <! 7=798  ;  -  $ <! 7=798 ) E    ;  -  $
 ! %  )         ; -  $
¹Cox eh0¯f!J°p±Z²U³9³p´Zµ0Ê lJr¡Ee)x e)Zsm n,s e1#yrre1l 'ypx ·an{x ,  n{0x e)¬Ce)xl§e ,	  dy9e1l1¯

  &-)1 	(2. * 	
 	.! * 	
¤9¥£s y9yp l)¸ ¨ esL°C±C²U³9³p´9µ.yCxn{9uÂy{s `e)xeqrl§sm7cnCÌQnppeC¸Án{x el§sm¬pe1xmuÂuCypocx ypCx npd/lts `cn,s
npxme(xn{ ru.e1¬pyp¬9cc¯\Çltlmoc`Á¸rs `e)u#y ¨ ¬9ypoclmul§`y,·>n9od ¨ e)xy{'dÅsn,s yCcl)¸Ul§yCdey{Y·` `
·Íxmy ¨ n ¨ u/lmyZyC ¨ exme1dy,¬pe1Á¯ te)x e1n,¶s e)xn{x ete)qn{de1lay{xmeVlvs xm Æs yCcl¿ypxl§`cypxms yCdZls `cn,s
·¿e)x ehe)c)ypoZsme1xmeV.sm`enp1n,smyp#y{°C±C²U³9³p´9µs yypox&l n{de)nplmep¸9dyCl§s&y{·` `#npxmerou
x e)UypxmsmeVÂHs `e°C±Z²0³9³p´9µ.Ïl§e1x1Ê lie)e)x e)c)e £np9ocn{  ¹'wp "½¸¾·`ce/l§yCdLeypsm`e1x lh·¿e)x e2ypsm eV
Ësm`ce.yCox lmey{aypox·\yCxmÌE¯#rypde/y{t°C±C²U³9³p´9µcÊ l(ox x e)ZsdÅsn,smyp0lx e) n,smes yÂn#e)· ¹yCx§s x np
ºCº#e)Cnp¿)ypcl§smx ocs lcy{s2cxmeVl§e1Cs uÄlmoUypxmsmeV ¨ uÃ°C±Z²U³9³{´9µ0¸ypxcy{sL)ypx xmeVÆs uËre1npÅsL·Ås `¢sm`e
o0l§e1x/`cnplLs yÄ¬pe)x uÄsm`eHpe)ce)xn,smeV¼)y9e7ypxlmoc`Èy91ox x e)c)e1l¦Æ¯  qn{de1lnpxme!7e1ÀZo¬Qnpe1ce
l§s n{sme1dLe1Zs l1¸\x e1)ox lm¬pe#xmyr)e1rox e£)np l)¸¿`e)sme)x ypCe)e1ypocl)ypddyp ¨ y9Ì®re1)npx n{smypcl1¸\l nQ¬pe7ypx
cn,s n#l§s n,s e)de)ZsltyCxnpsm¬peL¬Qnpxm n ¨ eVl2¢<yr)np'¬Qnpxm n ¨ eVlhnpxmeLyps()ypclme)x e1HnClhcorsypxhypors ors
s yn#l§o ¨ xmyCorsmeQ¦Æ¸UocsmypÓcnpl l§eV£npl(n{%n{x pode)Zssmyn#lmo ¨ x ypors e#¢e)qZs e)x cn{¶¦Æ¸ÍnClmlmode19­ÑlmÜ1e
npxmxnQurl)¸l§ re.e)¡UeVÆslyp¿occÆs yC¼)np lÃtlvsn,sme1de)Zs l1¯%~\ypdde)Zs l2n{x eyCl§sxmyCd s `elmypocx )e
)yrrep¸{·`ce}  p|Èl§s n{sme1dLe1Zs l¢x e1nCÍ¸{·x Ås ep¸,yCxmd/n{s¦n{x eypdde)Zs e12ypors&¢ocCs 0ntosmox e¬pe1x lmyC0¦
c)oce(©ceVltnpxme(eV7#sm`cer¡Ue1xme1Cs n{smeV#)yrrep¯~\ypddypclad2oclvs ¨ ereV n{x e1eqr)Ås u#
npsm`cex ypors eVl&s `cn,s(n{x e£sm`e)npcn{sm`Âs y.nocÅs(·`e1xme2Åslt¬,n{x  n ¨ e1ln{x exme)e)x e)c)e1Í¸U
yCx e)xaypx°C±Z²U³9³{´9µ2s yypx x e1Æs u ¨ o#s `e(s n ¨ eVly{Yors  QyCorsmost¬,n{x n ¨ eVln{c7re10e1cre1ce1l
yCx&n{Íx yppxn{d ocÅsl)¯
9yCdeLx e1l§smx  Æsmyp0lnpxmel§Ue1)Å©Us y#sm`e ,¤9¥#dyrre! ¨ x npc`.cl§smx ocÆs yCcll§o0`%nplhCy{smy#ypx
)yrre­zvodÂx esmocxm ¢ ¨ ypsm`Ãe1cn ¨ eVÄ·Ås `Äsm`ce.e1· n{sme)x cn{sm¬pe  cy,· x e)¬Ce)xlmnp  npCypx Ås `d yp
¬Ce)xl§ypÐfp¯ º{¦¸&n{cÈd2osmeÓnp1e1l l/UypZs lZsmy¼nËcxmyreVrox e¼¢e1Zsmx ur¦n{x e£y{snpy,·¿e1Í¸a·`e
cl§smx ocÆs yCcll§smyCÂx ypCx npd e)q9eVors yCª¢<l§smyCÁ¸Ycn{o0l§eQ¦n{x e/ypx ¨  re1Ã·Ås `¼r¡Ue1xme1Cs n{smeV
lmo ¨ x yposme1l1¯Çt.Zsmx clm &rÎ/)osvuL·sm`.sm`exme1¬pe1x lmedy9ep¸Zypx¿n{0¤9¥2smy9yp ls `cn,sal§oc0yCx§s¿ÅsV¸9l
s `e/ÀZoe1l§smyp%y{s `eLsmxn,zve1smyCxmu#xmeVlvs ypxn,s yCÁ¸E·``%9¬Cyp¬pe1l¬pe1xmu£lmC©0)npCs(cx e1nCl§eVl&Ó)ypx e
de1dLyCxmu%l§Ü)eÂ¢<ypxr l§ÌÓl§0npe/lmnQ¬97Ó©ce1l¦n{0%Ë·¿np­Ñy9Ì£x oÓsmdeH¢x e1)ypdorsn,s yCcl)¸
}  C|r l§ÌÔl nQ¬99¦Æ¸yCdcn{x e1«s yÄsm`e%ypx C0n{t)y9eÂeqre1)orsmyp¾¯ "ÔÅs `Ð°C±Z²0³9³p´9µ0¸Js `eHyr)n{
s x n{zve1smypx ux e1)ypdorsn,smyp7·sm`ÂeVnp`£x ypCx npd ostde1npcls `cn,she1np`£lmo ¨ x ypors ce)npÁypYsm`e
yCxmpcnprxmyCpxn{d cxmyrroc)e1l'sv·¿y)np lY/sm`cetr¡Ue1xme1Cs n{smeV/yrre ÅÁocÅs , y{Esm`ce&ypx C0n{yrre
1n{los.¸ocÅs , @A8·¿1n{ oxmÂs lsmxn,zveVÆs ypx uHyCdLcors n{smypÃn{0Ësm`e1O@A8&rox 
ßß-þbcüÆïdcVð
C   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
s lÅ¡Ee)x e)Zsm n,s c2`0nplmex ypUe)xV¯ "ÔÅs `  @A8Ñ¸Zsm`cehyr)np0s x n{zve1smypx u·Án{Zn{ ¨ ehx e11n{ o n,s e1Í¸
s `e)x e ¨ uÂroc )n{smsm`e/yCdors n{smypclhx e)¬9ypoclmu7ype ¨ u£sm`e/1n{s y.s `e/rxmeVÆsxmyCorsme ¯
_a`cldeVn{cln/)ypd ¨ cn{smyCxm n{Ecx e1nCl§e(y{YyCdors n{smyp#¬pyCode·sm`£re1rsm`£yps `e)npc2s xme1ep¯
}ÑLypxre1x¾s yhnpe)¬9 n,sme\sm`cl'x y ¨ e1d#¸  ~ (Zº9¸C~\`cnpC "rxmyC0yZl§eVndesm`cy9sm`0n,sYxmeVroc)e1lsmxn,zveVÆsmyCxmu
)ypdorsn,s yCcln{c7l nQ¬peVl\£rxmeVÆstnp1eVlml¿©ce1l1¯J9d n{x& reVnpla·¿e)x e(e)¬pe1yC0eV ¨ u  ¹'»hp#"½¯J_a`e
o0l§e7y{`eVÌZUypZs lL ln%sme1`cÀZoe7s `cn,s.npy,·&ln%smxnpre)­]yp¡ ¨ e)sv·\e1e)ÈlmnQ¬9%Ède)dypx u¼n{0
x e1)ypdors c  hx  CZ¸&~\`cnpC "]¯ Ç `e1Ì9UypZsmÄ<np)svu® lnQ¬,np n ¨ e£Ð°C±C²U³9³p´9µÈ¢  yCrsmd/n{
x e)¬Ce)xl§edy9e  ¦¯Ç&Ísm`ce1lmes e1`cÀZoeVln{x es `elmo ¨ zve1sy{'ypr­½pyC2xmeVl§eVn{x` ¨ ulme)¬Ce)xn{0sme1npd/l)¯
rnQ¬9(sm`ceasmxn,zve1smyCxmuo0l§npcrÅs yCcn{cyr)np¬,n{x n ¨ e1l'x yrroceVln{cy{sm`ce)xYcyCZ¬Ce)e)0e¿ypx
s `eto0l§e1x ·`e)n{x x nQurlYn{x e&e1e1reVypxJsm` l\ox 0yZl§eC¸C·sm`#rde1cl§ype1 n{xn,s ypxl'sm`0n,s\d/nQuLy{s
¨ esn{ÌCe)Ân{dyC/sm`ceypx pcn{¾)yrrepÊ ltyr)np¾cnpx npdLe)sme1x l1¸cyCx&sm`0n,s°C±Z²U³9³{´9µ/1n{cy{steVnplmu#e)x ¬Ce
x ypd lmoc`eqr lvs ccn{xn{de)sme)xl1¸{e)·ªnpx ¨ Ås x npxmuZ­½¬,n{oe12cn{xn{de)sme)xlYcnpde1  |h»  n{x e&oclme1Í¸
s `cn,spe)ce)xn{ue)eV#smy ¨ ex e1npl lmCe1npxmCe)x¬,n{oeVl ¨ u.s `eoclme)xV¯Ò¿e1lmresm`ec)yp9¬pe1e1ceyp
lmoc`7d/n{9ocnpÁypUe)xn,s yCcl)¸9s ` l&d/nQulme)x yCoclmu 0n{sme(s `ede)dypx u.x e1ÀZox e)de)Zs llmces `eoclme)x
`cd/lme)ayp¶sme1Ã`cnpls§s e#`yp e ¨ ossmyHy,¬pe)xlmÜ1es `enpxmxnQuÂrdLe1clmyCcl)¯7}½sl§`yCo  ¨ e.UypZsmeV
`cy,·\e1¬pe)xsm`0n,s(sm` l(e1e1Hypx(oclme)xm­]d/n{0n{peV£de)dypx uÂn{y91n,s yCHcnpx npdLe)sme1x lhr lmnp0eVn{xltÓsm`e
ce)·¸  cy,·Óx e)¬pe1x l n{  n{sme)x cn{sm¬pen{pyCxmsm`cd x ypUyClme1 ¨ u¬Ce)xl§ypLfp¯ º\yCx ,¤Z¥dy9e Ís `l¾desm`cy9
o0l§eVlLnÓe7l§smx ocsmox eÓ¢AyCclvs xmo0ÆsmeV®oxm%sm`e7s x n{zve1smypx uÄyCdLcors n{smyp«`cnplme7n{c®or­½eV
npyCsm`cex e)¬pe1x lmer¡Ue1xme1Zsm n,smyp£c`cnplmeV¦smyd/n{0n{pe(s `e2smxn,zve1smyCxmu¬,npxm n ¨ e¬,n{oeVltnplt·\e1'npl
s `e 0y,·"cn,s ` ¨ e)sv·\e1e)Âe1e1de)Zs npxmu ¨ y9Ìrly{J)y9eclvs xmo0Æsmyp0l)¯h_a`ltsmxn{0lvyCxmde1 0y,·"cn,s `
d/npcn{Ce)de)Zs lUe)xmypx de1Ës `x ypoC`Ësm`e#oclme.y{tn%l§Ue1)Å©UCs e)Ce)x ¨ yrÌÓ0yCZs e)xV¸n{cÄd/npÌpe1l
x e1nCr2yps `epe1e)xn,s e1yrre(doc`7dypx e(rÅÎ)oÅsV¯
}ÑÐypxre)x#s y«dLsHnpl#d2oc`ÐnCl#0yZlmlm ¨ eÓsm`ceÓcxmypx£yrreËdyrr©0)n{smypcl#eVe1l l n{x u ¨ eyCxme
cxmyreVlmlm ¨ uHnpË¤Z¥Âsmy9yplmoc`Änpl°C±Z²U³Z³p´9µÓ¢y£ce)e1Hypxdnp9ocn{Yx e)cxmyreVlmlm. loÌpe)u¦Æ¸
lmypdecxmyCpxn{ddx oe1ll§`yCo  ¨ e\ypy,·\eV ¨ e)uCypcsm`eJe)·¼lmu9Csn,q(xmeVlvs xm Æs yCclÁÀZoypsme1n ¨ y,¬pep¸
0n{xmsm o n{x u.·Ås `ÂxmeVl§Ue1s&smy.xme1¬pe)xlme(Å¡Ee)x e)Zsm n,s yCÁ¯_a`e1lmex oe1l&cy{s n ¨ uUe)xms np7s y/sm`e·¿nQu
lmo ¨ x yposmetn{x pocdLe1Zs lnpxme&d/npcn{Ce1 ¾ypxJcl§s npceC¸CoclmdLc s\UypZsme)xlyCx\np nplmc(sm`x ypoC`
npxmCode)ZstcnClmlmlm`ypoc ¨ enQ¬pyCreVÍ¯ 7ypx eCe)e1x npu#lmUe1n{Ì9c¸Es(1n{ ¨ e/lmnpHnplhnpe1e)xn{




			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2 p
  	
  
3 4 	  < 4 5 4  9 =9;587  7 4 5
 9 7  4@< 4 5 7  9 < 	 9 :4	 9
_a`ceox UyClmey{Ys ` lh`0n{rs e)xt ltsmy)ypdcnpxmeC¸0£sme1xmd/ly{\nC))ox nCuÓ¢A9eVÆsmyp ] ¯fV¦npc£yp\yCd2­
corsm#eÎe)c)uÄ¢A9eVÆsmyp ] ¯êp¦¸0s `erÅ¡Ee)x e)Zs n{sme1%yrreVl 9¤9¥£n{c,¤9¥7xmeVl§Ue1sm¬pe1u#x y9oceV
¨ u#°C±Z²U³9³{´9µ0Ê lyCxm·an{x.npc.x e)¬Ce)xl§ehdyrre1l¿yCxypox&lmoxm<npe)­]dyrre1lmnpdLcen{c )n{smypÁ¸r·sm`
s `e&É9¥)y9ep¯'}Ñ ¨ ypsm`lmo ¨ lme1Æs yCcl1¸{sm`cea©csme­Ñr¡Ue1xme1cen{x yQqrd/n{smyp¢<0e1x§s ox ¨ n,s yCLde)sm`yrc¦
 l\ocl§eV/npl\nx ee)x e)0es y2n{0n{uZÜ1easm`e0e1x§yCxmd/npceVly{Ís `e&s `x e)eÅ¡Ee)x e)Zsm n,s e1/)y9e1lh¢É9¥E¸ 9¤9¥U¸
,¤9¥¦Æ¯Çt¾)yrre1lnpxmehxmoc#7rypo ¨ ex e1)lmypÁ¯
    ¿¿	
¹cypxaeVn{x unpEs xm n{ l\sm`cn{s&`cnQ¬pe ¨ e1e)#d/npre(·sm`sm`e(s `xme1erÅ¡Ee)x e)Zs n{sme1#yrreVl)¸Zs `eyCdLcorsmeV
Cx nCre)Zs ln{x eHe1l lme)Zsm n{u«s `eÄlmnpdLeC¸&`y,·¿e)¬Ce)xyCx£nÄe)· )nCl§eVllmp`Zs7rÅ¡Ee)x e)0e1l#`cnQ¬Ce ¨ e)e1
y ¨ lme)x ¬pe1Á¯(_a`ce)x eypx ep¸Us `e/np))oxnpu#y{Jsm`eVl§e/yCdors n{smypcl l9¬peVlvs Zn,smeV£`e1xmeVn,¶sme1x1¸Eoclm#n
lmdLce#smeVlvs/)nCl§eypx·` `Èl§oc`«n%l x e)cnpcuÄ lLy ¨ sn{e1Á¯®_a` l/)nCl§e7yCcl§ l§s l2y{h%ors
0n{xn{des e)xl ! # ¢  ; 2s y   ·Ås `   ; ¦hyCÓn  =  = l§cnCepx  H·sm`Ä»x `ce)s ¨ yCocnpxmu
)ypcÅs yCcl)¸n{c > ; C¯#_n ¨ e ] ¯flm`y,·&lhsm`ce¬,n{oe1ly{¿sm`eCx nCre)Zs l(·sm`Äx e1lm0eVÆss y£sm`eVl§e
0n{xn{des e)xl\sm`e(s `xme1er¡Ue1xme1Cs n{smyp#dy9e1l1¯
}½s7)n{ ¨ e%lme)e1Èsm`cn{s.s `e%re1xm¬,n,s ¬Ce1l)ypdors e1 ¨ u Z¤9¥«n{c ,¤9¥¼`0nQ¬pe ¨ esv·¿e)e) f1Än{0
fCf#lmp©0)npZs/CÅslÔyCddLyCÁ¸\npCnpcl§sypu ¨ esv·¿e)e)ªÓn{0¼Ë·`e1È)ypdcnpxmeVÃ·sm`ÈÉ9¥U¯
¹pox e ] ¯f£l§`cy,·&l)¸¿ypx.e1np`«cnpx npdLe)sme1xÂ¢  ;  % t`ypx Ü1ypZs np&n,qr l ¦¸\s `eÂx e) n,s ¬Ce7Å¡Ee)x e)c)e1l
¨ esv·¿e)e1des `yrl(¢¬pe1x§s 1n{Un,qrl1¸ZyCCn{x sm`d &lm1n{eV¦ s `etoc0e1xox ¬petlm`y,·&l9¤Z¥7¢yCx ,¤9¥¦Yn{0
É9¥E¸Ís `e.y,·\e1xypce.l§`cy,·&l(sm`e#yCdL0n{x lmyp ¨ esv·¿e)e) 9¤9¥%npc,¤9¥E¯¾_a` l©cCoxme.o0lvs x n{sme1lsm`e
d2oc` ¨ esmsme1xtn{Cxme1e)de)Zs ¨ esv·¿e)e1.s `ehsv·\yn{osmypd/n{sm tdyrre1l¢<y,·¿e)xaocxm¬Ce Yr¡Ue1xme1ceVl¿)yZl§esmy
d/nC`cehcxmeV l§yp0¦Js `cn{#·Ås `7ÉZ¥%¢oUe)xox ¬pe!'Å¡Ee)x e)c)e1la#sm`eyCx re1xay{  = 3
	 ¦Æ¯
ßß-þbcüÆïdcVð
{   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
    
  		
  		    =  	    = 
     =      =  = 	
 		
  	    = 	  =          =         
	

        = =                 	            =  
  =  	   =     =   	
   





    = 	
	   
 
  
      
  
  
       
 
    =   = 	        = =  = 
  	     = = 	   

     =  =  =           = 	
 =          = 
 
      
     = 
  =    	
 	   
    
 	  
 





























Number of parameter direction
|(MD-AD)/AD|
|(clAD-tlAD)/tlAD|
¹pox e ] ¯f tie1n{sm¬peLpxnpre)Zs(rÅ¡Ee)x e)0e1l td/npZo0n{'É9¥#¬rl1¯n{osmypd/n{sm ¤9¥Ã¢oc0e1xox ¬peQ¦Æ¸Án{0
yCxm·an{x9¤9¥/¬rl)¯'x e)¬Ce)xl§e ,¤Z¥Â¢<y,·¿e)x&)ox ¬peV¦¸9ypxeVnp`.0n{xn{des e)xrxmeVÆsmyp¾¯
ÞßÁÞ¶ô
 
			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2  ]
h¬pe1¼s `e£n ¨ y,¬pel x e)cnpcuC¸Jn%cn,s ox npÀCoce1l§smyp®sm`cn{s/npxm lme1l2lL·`e)sm`e1xsm`e£r¡Ue1xme1ce
¨ esv·¿e)e1É9¥Lnpc/¤9¥Ll¿roetsmy9ode1xm )npce)x x ypxl¢<)npoclme1/e1Ås `e)x ¨ us `e9ode1xm )np0l `e)de1lJoclme1Í¸
yCx ¨ uyCdorsme1x&x ypoc9¦¿ypxs yl§yCdexmyCpxn{ddc2d lvsn{Ìpe(Ân{9u.yps `e)y9e1l1¯"ÔÅs `£sm`cl
npd7¸Ís `e/_nQu9ypxsmeVlvsV¸ ¨ nCl§eVÂyp%sm`ce2©0Ås e­Ñr¡Ue1xme1ce/n{cxmyQqrd/n,smyp¾¸Í`cnpl ¨ e)e)Ën{ce1Hsmy£np
s `x e)er¡Ue1xme1Cs n{smeVL)yrre1l1¯Ç«occÆs yC,«sm`cn{sxmyrro0e1lJnhl )npnpx'ypors orsx ypd"s `e&ors¬Ce1smypx! 
,  
   !   , "! )
d/nQu ¨ eeqrcnpcreVnpxmyCoc ! yCx&nL0e1x§s ox ¨ n,smyp#sm`erx e1Æs yC  ! 
, "!   !6)<; , "! )  - , "!6) %  !  (+   !<+  )




,  !   ! ) , "! )
 - , "! )&%  !    ;=
·sm`nÃyCZ¬Ce)x pe1ce7xn,smeHy{ypxre)x1¯ _a`lsmeVlvs#·¿nCl/0e1x§yCxmdeVÔl§oc1eVlmlm¬Ce)u¼ªe1nC` ¨ nplm 
x e1smyp7y{'sm`cecorslmcnp)ep¸]¯ ep¯\ypxteVnp`#y{'sm`cecors0n{xn{des e)xl)¯J¹cxmyCd _n ¨ e ] ¯fs)np
¨ eal§e1e)s `cn,s's `e¿)ypdUype1Csly{ - ,«sm`ea¬,n{x ypoclrx e1smypcl`cnQ¬Ce\ÀZosmear¡Ue1xme1Cs'd/n{CÅs ocreVl)¸
]¯ ep¯Ás `cn,s¾sm`eJlme)0l§sm¬9Åsvuy{,ËsmytnaUe)xmsmocx ¨ n{smyp( lÍ`p`u¬,npxm n ¨ exmyCd yCerxmeVÆsmyphs ytn{ypsm`e1x1¯
}Ñ£yCx e)xs y.`yCdLyCpe1Ü1e(sm`eL_nQu9ypxas e1l§sÂn{rx e1Æs yCcl1¸sm`ce0e1x§s ox ¨ n,s yC£ÂeVnp`£rxmeVÆs yC  l¿·\e1C`Zsme1 ¨ usm`eh9¬Ce)xl§ey{Ás `eypx x e1lm0yCcrpxnpe1CsayCdLUypce)Zs1¸rn{0 ¨ u,  !6) smyLd/n{ÌCe
&ypr­Ñrde)clmyCcn{   !$# ;            ¯¹pox e ] ¯êÓx e1lme)Zs ls `eHx e1lmUypclme1lLs yÄsm`e%_nQu9ypxsmeVlvsy{É9¥®n{0È¤Z¥Ð¢ 9¤9¥®npc Q¤9¥«n{x e
cx nCÆsm )npu#cl§smpoclm`cn ¨ eQ¦Æ¸Eypx(Ue)xmsmox ¨ n{smypclhn{x ypo0#sm`e/l n{decnpx npdesme1xlmes(x e)¬9yCoclmu
o0l§eVÍ¸&ªype%cn{xn{de)sme)x#rxmeVÆsmyp¾¯ _a`e%xmeVl§Uypclme£s yÃsm`ceÂsmeVlvs7 l.eVn{x u«cl§e1clmÅs ¬CeÂsmy¼sm`e
x e1smyp#y{Ue)xmsmocx ¨ n{smypÁ¯ "Ôsm`7É9¥/s `e(smeVlvs&`eVnpl¿s y,·¿npx cl¿LoZs txmeVnp`eVlan2¬,npoe)yZl§ehsmy
 = 3 ¸Esm`e1%sl§p`Zsmu£re)Cx nCre1l ¨ e)ypx e2x e)d/np 0n,sn,sn.¬,npoeLy{Jsm`eypxre1xyp  = 3 	 ¯_a`cl
 lhy{ssm`e/1nplmeypx 9¤9¥7npc,¤9¥ U)yp9¬pe1xmCe)c)ey91oxloZsme1x e1nCl§eVls y  = 3 ¢¶yCxh·`c`Hn
s e1l§st¬,n{oey{ = 3  l&x e1nC`e10¦ ¨ e)ypx e(sm`es e1l§sl§s n{xms lsmy.re1pxnpreC¯J}Ñ£yCx re1xasmy¬Ce)x Åu.sm`cn{s&sm`cl
©0cn{'re)Cx nCn,s yC£lhroe2smy#x ypoc.e)x xmyCx l1¸s `l ¨ e)`cnQ¬9ypxhy{Ys `eL_nQu9yCx&s e1l§sh·anplypdcnpxmeV
·sm`¼sm`cn{sLy ¨ s npce1ËyCx2s `e#ZocdLe1xm )np\)ypdorsn,smyp®y{tnÓl§de#npcn{uZsm )n{Jocsmyp®npcÃyp
s lLÌ9y,·Ãre1xm¬,n,s ¬Ce /s `e @  !6) ocsmyp¼·anploclme1ÄyCxs ` l2coxmUyClmep¸npxmyCocËs `e#·\yCxmÌ9
¬,npoe ! ; C¯/}½s)n{ ¨ el§e1e)È¢<¹pox e ] ¯êr¸ ¨ oe/eV¦s `cn,ss `e ¨ e1`cnQ¬9yCxllmdL n{x(smy7s `cn,syp
s `e¤9¥.yrreVl)¸r·sm`#s `elmnpdesm`x e1lm`yp y{  = 3 ¯_a` lasm`cxmeVl§`yC.sm`ce)x eypx en{Ue1npx lanCl ¨ e1
nHypdosme)x2x e1 lmyCÓdLsLypxs `cn,ssme1l§s1¯%_a`e.xn,s `e)x)ypcl§s npZs2r¡Ue1xme1ce ¨ esv·¿e)e1Äsm`cesv·¿y
)ox ¬pe1lJ)n{ ¨ eeqr n{e1 ¨ urÅ¡Ee)x e)0e1l\.l§eVyCc9­½ypxre)x's e)x dl ¨ e)sv·\e1e)/s `el n{de&dyrre)En{0
s `e)yClmeho0Æsmyp¾¯a_n ¨ e ] ¯ Lx e1lme)Zsl¿sm`enCÆs ocn{Á9ode1xm )npÁ¬,n{oe1ly ¨ s npce1ypxs `e_nQu9yCx
s e1l§s·Ås `Lsm`es `x e)er¡Ue1xme1Cs n{smypdyrre1l'n(l§peacn{xn{de)sme)xx e1smypÁ¸,s ypCesm`ce)xY·sm`Lsm`yZl§e
cxmyrroc)e1 ¨ u/sm`e)yClV¢0¦\occÆs yCÁ¯
}½s()n{ ¨ eyCcocreV#xmyCds `e1lmex e1lmos las `cn,s&s `eCx nCre)Zs¬pe1smyCx&lte1l§smd/n,smeV ¨ usm`cesv·¿y
)yrre­ ¨ nplme1H¤9¥Âdesm`cy9cl·Ås `Ãnpl(d2oc`ÓnC))ox nCuÂnCl(dnC`exmeV l§ypÓUe)x dLs l1¯._a` l( ly{s
ßß-þbcüÆïdcVð
    	"P 0, 1
	 d d$ a	 

























¹pox e ] ¯ê Y_nQu9ypx¿smeVlvs&¬,npoehyCx&re1)xmeVnplmLUe)xmsmox ¨ n,s yCd/nppsmoce 1¯
      "! )
 = 365 =  	  =  =  	
  =     =       =  =     =       =  =  =    =  	  	
 = 3  =    	
  =  
	  =  
   =      
 =  
   =      =  = =  
	  	
   	 
 = 3 	 =  =       = =  =     = 	 =    =  =     = 	 =  
  = =  = = =   =  
  =
 = 3  =  = = = 
 = =  
 = =  = =   
	  
	 =  = =   
	  
   =  = = = =    = 	
	  
 = 3 =  = =     	  = =  = = =            =  = = =            =  = = = = =    = 	 = 
 = 3 =  = = 
 	
		  = =  = = = =      =  = = = =      =  = = = = = =   = 
  		
 = 3 =  = = 
      =  = =  = = = = =   	 =   =  = = = = =   			 =   =  = = = = = = = 	 	 =




   = = =  = = = = = =    =  	  =  = = = = = =    =  	  =  = = = = = = = = 

   =
 = 3	 =  = = 
	
    

 = =  = = = = = = 	  
  	
 ==  = = = = = = 	  
  	
 ==  = = = = = =     = =
 = 365  =  = = 
		
	  =  = =  = = = = =    
		 ==  = = = = =    	
		 ==  = = = = = =     =	 





 = =  = = = = 	
	  	  =  = = = = 	
  	  =  = = = = = =     =	 
 = 365  =  = = 
 = = 
	 =  =  = =  = = =    =     ==  = = = 	   = 	    ==  = = = = 
    = 	




			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2 Zº
s `e&)nCl§ea·sm`/É9¥E¸,·` `LeVlvs d/n{sme1ls `epxnpe1CsY·sm`/lmCÅ©U)n{Zs ue1l lnC)ocx nCu¢x e) n,s ¬Ceae)x xmyCx
eVlvs d/n{sme1#n{x ypocc  = 3
	 ¦Æ¯
}Ñypxre)x.smy¼e1clmoxmeÂsm`cn{ss `lÉ9¥ÔyrreH ly{s#nppoeV ¨ uÔl§yCdLe%x yppxn{ddÄdl§s npÌpep¸
°C±Z²U³9³{´9µh·anpl'oclme1Ls y¬pe1xmus `e&¬,n{x ypoclYl§sme1clypUeVÀCo0n,smyp/r¡Ee)x e)Zsm n,s yCsm`cn{sJd/n{Ìpeocsm`e&É9¥
de)sm`yrÄ¢<lme)e  ÀCo0n,smyp0lt¯ên{0#c¯ Z¦Æ¯¿}Ñcre1e1Í¸csm`enCQzvypZstl§url§sme1d d/n,s xmqÓ¢<e)¶s§­½`cn{07dLe1d ¨ e)x
yp  ÀZocn{smyp«¯ C¦L)np ¨ e#y ¨ s npce1 ¨ uÃnporsmyCd/n,sm 7r¡Ue1xme1Cs n{smypÁ¸J·Ås `«x e1lmUe1ÆsLsmyÓs `e£lvsn,sme
¬,npxm n ¨ e1l¢ ' ¦¸0yps `e2lmo ¨ x yposme1lyps `eyCxmpcnpÁyrre(sm`0n,sh)ypdors e(sm`e2xmp`Zsm­]`cnpcdLe1d ¨ e)x
yps `eÂrxmeVÆsdyrre)]Ê l/eVn{x Ü1e1Èl§url§sme1d ¢  ÀZocn{smyp ¯ Z¦Æ¸¿A¯ ep¯Ôs `eÂx e1lmocn{ l  ;    ' %!6)
ypJs lhyp­]ce1n{xhe1ÀZocn{smypclL¢cy{sme2sm`0n,s(sm` lh·¿nQu#s `eLlmurlvs e)d7Ê ld/n{smx ÅqÂyp  ÀZocn,s yCÓ¯ .l(n{ lmy
nporsmyCd/n,sm )npuÄy ¨ s n{eVc¦Æ¯ ~\ypdcnpxm lmypÃyptsm`ce£dnp9ocn{uÄcxmyCpxn{dde1®Cnp)y ¨  n{®n{c®y{hsm`e
°C±Z²U³9³{´9µp­Ñre)x ¬Ce1tdn{smx Åqlm`y,·\eV(0e1x§eVÆsYn{Cxme1e)de)Zs ¨ esv·¿e)e1sm`eJsv·\y0re)Ue)ce)Zse1¬,n{ocn,s yCcl)¯
rdnpxmup¸U°C±Z²U³9³{´9µ2·anplas `e)£oclme1s y/0e1x§yCxmdsm`eypsm`e1xtr¡Ue1xme1Zsm n,smyp£l§sme1clZ¬Cyp¬peV.7sm`e
eVÀZocn,s yCr­ ¨ nplme1Ldesm`cy9yp  ÀZocn,s yCclJc¯ (npc/¯ ¢Al§e1et¹Coxme ] ¯ C¦ 'r¡Ue1xme1Zsm n,smypypÍsm`e&cypr­
e1npx1¸cx e1stdy9e)ÁeVÀCo0n,smyp0l¢]¯ eC¯ay{sm`enpx e1nCruZ­]de1Cs yCe1#lmo ¨ x ypors eVlasm`0n,s)ypdors esm`e
x e1lm rocn{ l  y{s `e1lme2eVÀZocn,s yCcl ¦t·sm`ÓxmeVl§Ue1ss y.s `ecn{xn{des e)xl ! ¸Án{cHy{Js `eLeqrx e1l l§ypÂyp
s `ey ¨ zve1Æs ¬CernppyZlvs o0Æsmyp & ·Ås `7xmeVl§Ue1ssmysm`celvsn,sme(¬,n{x  n ¨ e1lnpc#cn{xn{des e)xl)¯'Ç&
¬Ce)x Å©U)n,s yCcl&e1Âsmysm`eyCcoclmyC£sm`0n,s(y.d/n,s `e)d/n{sm )n{'yCxx ypCx npddL/e1xmx ypxl&`cnQ¬Ce ¨ e)e1
Zsmx yrroceVÂÂs `eÉZ¥Â)yrrep¯_a`eCx nCre1Zshn{0H_nQuZypxtsmeVlvs¬,n{oe1lhy ¨ s npeVÂ·sm`%sm`enp,zvypCs
l§s n{smede)sm`yr7oclmce)sm`e1xtd/n{9ocnpu#ypxtnporsmyCdn{sm )npu.x yrroc)e1£re1xm¬,n,sm¬peVl&n{x e re)Zsm )npA¯&Ç
x e1nCl§yCcn ¨ e'yCcoclmyCx ypdsm`cl¾9¬peVlvs Zn,s yC lEsm`0n,sÁs `eJlmp`Zs ¨  nplÁxme1¬pe1npeV ¨ usm`e\_nQu9ypxEsmeVlvs
yCx'sm`eeVÀZocn,s yCr­ ¨ nplme1de)sm`yrLlYoeasmy(s `e¿<npÆsYs `cn,sYs `epxnpe1CsY)np)o n,smeV ¨ usm` l'desm`cy9
 lcy{sLl§smx  Æsmu%sm`epxnpre)Zsy{s `ex e1sx yppxn{d ypors orsV¸ ¨ orss `cn,sLy{asm`ce.oÌ9y,·Äe)qnpÆs
lmypors yC/y{Ísm`ceyCr­½e1npx1¸ZrxmeVÆs\dyrre10eVÀCo0n,smyp0l)¸Z·` `l\ypcun{cxmyQqrdn{smeV ¨ uLs `erx e1Æs
cxmyCpxn{d yposmorsÓ¢¶sm`ce)x eÂl§o ¨ l§ lvsypr­½&x e1lmro0n{ lLypxdyCl§ssme)xn,s ¬Ce£9ode)x 1n{x yre1oxmeVl)¸
0n{xmsm o n{x uhyCxs `el§yCosmypLy{s `eyp­]ce1n{x'lmu9l§sme1d/l ¦¯'9d n{x'x y ¨ e1dl`cnQ¬Ce ¨ e)e12x e)UypxmsmeV
¨ u(y{s `e)x'n{osm`yCx l  i  tC#"½¯_a`cllyCeJypsm`e¿x e1nplmyp0lÁ·`9uyrre)­ ¨ nCl§eV(desm`cy9cl`0nQ¬peJcxmeV l§e1u
¨ e)e1yCcl§ re1xmeVLnpc/re1¬pe)ypUe1£¢<d/n{9ocn{u©cxlvsV¸ps `e)nCl¤9¥s y9yp l ¦¸Zlm0e ¨ uyp0lvs xmocsmypLsm`ce)u
npxme\x e)e\xmyCd l§o0` ¨  npl1¯_a`cl ¨  npl'd/nQuypx'd/nQuyps ¨ entcxmy ¨ e1d7¸pre)Ue)0rchyC`y,·¼pxnpre)Zs l
npxme(s `e)£o0l§eVÍ¯a}ÑHl§yCde)nplme1l&Åstd/nQu7n{sme1xsm`e2yp9¬Ce)x pe)0e(y{e1x§sn{7Ås e)xn,sm¬peyCrsmdÜVn,s yC
cxmyreVrox e1l1¯¿_a`clt`cnplcy{stuCes ¨ e)e1£sm`yCxmyCop`cu/s e1l§smeV£yp7s `el n{de9¬Ce)xl§e(dyrre)ocl§eV#ypx
s ` l&lvs ocruC¯
¹cn{uC¸Íl§cesm`e_nQuZypx&sme1l§shnpdypoZs ltsmy.sm`eLyCdLcors n{smypÂypYsm`eLxme1n{sm¬peÅ¡Ee)x e)c)e ¨ e­
sv·¿e)e1.s `epxnpe1Csl¿xmeVl§Ue1sm¬pe)uy ¨ s npeV.·sm`7yCey{sm`er¡Ee)x e)Zsm n,s e17yrreVln{c·Ås `7sm`e
Ue)xmsmocx ¨ n{smyp®dLe)sm`yrÐ¢¶©ccÅs e­ÑrÅ¡Ee)x e)0e£n{cxmyQqrdn{smyp0¦¸Ysm`ce#x e1lmos llm`y,·®n ¨ y,¬Ce.ocl§smxn,sme
s `erÅÎ)oÅsvuÂsmy#xmyrro0e2nx e)n ¨ e2pxnpre)Zshe1l§smdn{smeL·Ås `Âs `en{s§sme1x(dLe)sm`yrÍ¸Í]¯ ep¯·sm`%n
cxmeVlm)xm ¨ eVÄypxLÌ9y,·Ãe)¬Ce)¿y{&oc)e)xms npZsvup¯Ë}Ñce)e1Á¸JyCcl§ re1xm£s `e¤9¥Äocxm¬Ce.y{h¹pocxme ] ¯ê
nCltn.ypshypYsm`eLx e) n,sm¬pee)x xmyCx&y{Ys `e2Ue)xmsmocx ¨ n{smypÂde)sm`yrÍ¸Es(1n{ ¨ eLlme)e1£sm`0n,sts ` le1xmx ypxtl
`cC`u%l§e1cl§sm¬pe2smy7s `ecn{xn{de)sme)x(cx e)de1Cs¬,n{oeC¸¾n{cHsm`0n,ss l(xn{Ce2yp\¬,n{x n{smypÓlÀZosme
 n{x peC¯%_a`e7`yC)e.y{tnHx ypUe)xL0e1x§s ox ¨ n,smyp¢¬9)cÅsvuÄypsm`e7ox ¬peCÊ l2dcd2od¦ lLcn{xmsm or­
 n{x uod ¨ e1x lmypde(l§ce(rxnQ·c2ypÁsm` locxm¬Cex e1ÀZoxmeVl¿ÌZcy,·eVrpey{¾s `e(pxnpre)ZsV¸Z]¯ ep¯Yy{sm`e
ÀZocnpZsmsvus `cn,s¿lJy9ypÌCe1LyCx ¯_n{Ì9s yZy2l§d/n{En{/cx e)de)ZsJC¬Ce1lJxm l§e&smy9ode)x  )n{0e)x xmyCxJroe
ßß-þbcüÆïdcVð
p   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
"! %('*)




      
  

>    B "! %(' %(' 7=798 )            ' 7=798 E    
>    B "! %,' %! 7=798 )         

 <! 7=798 E   
¹pox e ] ¯  Ïl§°C±Z²U³9³{´9µhs yCe)e1x n{sme&yCd0yCe)Zs l\y{ÁeVÀZocn,s yCr­ ¨ nplme1npQzvyCZsm­½l§s n{sme&des `yrÍ¯
ÞßÁÞ¶ô
 
			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2 p
7eVnplmoxmeV _a`ce)ypx es 1n{
     
        
   
_n ¨ e ] ¯  J~¿wÏ&­As ded/nppsmoce1l¿ypxr¡Ee)x e)Zsm n,s e17yrreVl)¸rx e) n,s ¬Cets y/ypx CcnpÍyrrehsmdep¯
s ydnC`ex e1 lmyCÁ¸9·`enLsmy9y n{x peh¬Qnpocexmyrro0e1llme1)ypcr­]yCx re1x¿npx yQqrd/n,s yC.e1xmx ypxa
x e) n,s yC.·sm`#sm`cexmy ¨ e)d7Ê lacypr­½eVn{x ÅsvuC¯
     a&  1 
&
 2c #	¿ 	!  ) 
_yyCdcn{x ehsm`e)ypdorsn,smyp0n{Áe)Î/)e1cuy{sm`e(s `x e)er¡Ue1xme1Zsm n,smyp7dyrre1l1¸s `eyrreVl·¿e)x e
x o7·sm`7¬,n{x yCocla9od ¨ e)xly{'orst0n{xn{des e)xl)¸Zypx&sm`efV,qÍf12x y ¨ e)d l§Ü)ex e)¬9ypoclmuoclme1Í¯
É9¥Än{0 ,¤9¥Ëe)eV¼nÓl§e1cn{xn,s e.x o¼yptsm`ceyCxmpcn{arxmeVÆs/yrre ¨ eypx esm`e1uÃn{x e#1n{eVÍ¸·`e
9¤9¥¼)ypdors e1l)ypc)oxmx e)Zs uËs `eHrxmeVÆsdyrre)n{c«s lre1xm¬,n,s ¬Ce1l1¯ª_¾yÄe1cn ¨ eÂyCdcn{x lmyp¾¸
s `e)ypdorsn,smyp#s deyCx&e1nC`£rÅ¡Ee)x e)Zs n{smyp7dy9elre©0e1£nClasm`esmy{sn{¾smdLexmeVÀCocx e1smy
y ¨ s np ¨ ypsm`Ãs `ex e1sLyCorsmos lLn{cÃsm`e1xre)x ¬Qn{sm¬peVl sLsm`e1xme)ypx en{ lmyÂ0ocre1lsm`ce#rx e1Æs
)yrree)qre1osmyps de(·`e1#nLl§e1cn{xn,s e1n{UypÁsm`cl)y9e l¿e)eVre1Í¯ "Ën{­½)yrÌ/n{c£~¿wÏsmde1l
npxmeeVlmlme)Zsm n{uÂe1ÀZocnp'ypxnpZuHy{aypoxx ocl1¸lmce/yÂlmp©0)npZs(}  C| yC0e1x n{smypÓlc)oce1Ë
s `e1lme/yrreVl)¯_a`eL©cxlvsyCocdLÓy{a_n ¨ e ] ¯ #lm`y,·&lsm`e/xn,s yZlypJs `edLeVnplmox e1H)ypdorsn,s yC
s deVlsmysm`e2xmo7s de2y{'sm`eypx Ccnp¾rxmeVÆs)yrrep¸0ypxs `es `x e)er¡Ee)x e)Zsm n,s yC£dLyrreVl)¯t|u
s `e2ypx ·¿npx 7dyrreLeqre1)orsmypHsmdLeL lhe)Ue)cre1Zs(yC£sm`ceL9od ¨ e1x   ypJcn{xn{de)sme)xl1¸Ulm0e Z¤9¥
d2ocl§s ¨ e&)npe12yp0e¿ypxYeVnp`0n{xn{des e)x'·`e)x e1nClÉZ¥2n{c ,¤Z¥npxme¿ypcu1n{eVyCceC¸{xmx e1lm0eVÆs ¬Ce
yp'sm`e2Zocd ¨ e)xhy{cnpx npdLe)sme1x l¢]9e1smypÂ0¯fQ¦Æ¯t_a`eLl§eVyCc£yCodÂr lmnQurl&sm`eLypx x e1lm0yCcr
s `e)yCxme)sm )np ¨ ypoccl  hxm p¸   £f "
}½s1n{ ¨ elme)e1Hs `cn,sÉ9¥Â l ¨ u£<npx(sm`e/dyCl§syCdors n{smypcnpu£eÎ)e1Csde)sm`yrÍ¸¾sm`eCx nCr­
e1Zs)ypdorsn,s yCHx e)x e1lme)ZsmypuHn{ÓnpÅs yCcn{{ y{\sm`eypx pcn{YrxmeVÆsyrreLsmdep¯Çtl
de1Cs yCe1Ãe1n{x e1x1¸sm`cex e)¬Ce)xl§e/dyrre ¨ eVypdeVldypx ee)Î/)e1Zs2s `cn{Äs `eypx ·¿npx ËdyrreyCxLn
de)0l§yp£yps `eorshcn{xn{de)sme)x&lmcnCen ¨ y,¬pen.e)xms np#s `xmeVl§`cyp Í¸c·` `££ypoxt1nplme(smox cl
yCors(smy ¨ e  ¢<0ocl§¬peQ¦Æ¯9¤9¥Âlm1n{e1lh·sm`Ósm`e/0n{xn{des e)x(9od ¨ e)xÄnp))ypxn{0e·sm`Ós `e)yCxmu
lmce#sm`ceÂlm1n{%<npsmyCx/l·¿e)&·sm`«sm`e7s `e)yCxme)sm )n{ ¨ ypo0Í¸\·`ce)x e1npl ,¤9¥Ãn{c0eVn{xls y ¨ e
lmp©0)npZsmu#e1l l(eÎ)e1Cshsm`0n{Óeqr0eVÆs e1Í¯L_a`l( n,smsme1xhy ¨ lme)x ¬Qn{smypÂcxmy ¨ n ¨ u£yCdLeVlxmyCdsm`e
<nCÆs(sm`0n,shsm`eLsm`ce)ypx es 1n{'¬,n{oe0e1x§sn{clsmysm`e/r¡Ee)x e)Zsm n,s yCHcnpx§s(x ypUe)xV¸Eypx(`9uZUy{s `es 1n{
cxmyCpxn{dl§smx ocÆs ox e1l1¸0n{0Âry9e1lty{shc)o0reÂcn{xmsm ocnpxsm`eLyZlvstypxmeVlvs ypx csm`esmxn,zve1smyCxmuC¸
·`c`/ l`p`cure)Ue)0re)Zs\yCsm`eh)np­]Cx np`re)rs `Á¸rnpllme)e1 ¨ e)ypx e¢Are1Æs yCc¯ C¦¯_a`cetlmnpde
)yrre(ocl§eV##sm`cll§smocuyCZs n{clnLxn,sm`ce)xanpxmCeh1n{Lsmx e)ee)rs `Á¸cnL0e1cn{Ü)Le1n,s ox eh·sm`
x e1lmUe1Æsas y°p±Z²U³9³p´Zµ0Ê lde1de)Zs n{smyp7y{sm`ex e)¬Ce)xl§edy9ep¯}Ñ£yCdcn{x lmyp¾¸Cs `eUe)xmsmox ¨ n,s yC
de)sm`yr2s npÌpe1le)qrnCÆs u   as de1ls `eypx pcn{rrxmeVÆsJ)y9e¿e)qre1osmyp2smdLeayCx'sm`ecypr­Ñe1Cs xmeV
©0Ås e­Ñr¡Ue1xme1ceJnpx yQqrd/n,s yCÁ¸Qn{c
	  "s deVlÁyCxÁsm`ce\dypx enp1oxn,s eJe1Zsmx e1n{cxmyQqrd/n,smyp¾¯
ßß-þbcüÆïdcVð
C   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
}½s ln{ lmyZsme)x e1l§sm#smy£)ypdcn{x eLsm`elmÜ)ey{¿dLe1dypx uÂoclme1ÓÓs `esm`x e)edyrre1l1¯¹yCx(sm`e
lmdLce\smeVlvs)nCl§e¿oclme12`e)x ep¸Qs `eaxmeVÀZox e)de1Cslnpxmehfp¯ p  ¨ uZsme1lyCxs `eaÉ9¥yrrep¸cfp¯ Zº  ¨ uZs e1lypx
9¤9¥E¸Znpc£º,¯f  ¨ uZs e1l\ypx ,¤9¥U¯r_a` l¿de)dypx u/ 0n,s yCypx¿s `e(xme1¬pe)xlmetdyrre lnLyp0l§eVÀCoce)c)e
ypasm`e`9oCe.n{dyCoZsy{y91n{¬,npxm n ¨ e1lsm`cn{s2n{x ee1e1reVÓypxs `es x n{zve1Æs ypx uHyCdors n{smypÁ¯ÂÇ
 n{x pean{dyCoZs'yp0de)dyCxmud/nQue¿y,¬pe1x lmÜ1e1yr)npr¬Qnpxm n ¨ eVl)¸,y,·hsmyhsm`cecesme1xmdcn,s yC2yp
nCÆs ocn{ce)e1clJyCors lmesm`eteqre1)orsmyp)ypZsme)qZsh¢<lme)e9eVÆs yC/c¯ ¸  lmuZZsn,qx e)¬Ce)xlmnp  n{pyCxmsm`cd/¦¯}½s
d/nQu(s `Zo0l ¨ eeVeVlml n{x uhypx'sm`ce¿o0l§e1x'smy(d/n{Ìpealmypdeyrrel§eVÆs yCcl'l§oc`npl'ry(y9ypclYnCle)qr sJnpl
UyCl lm ¨ e¿Lsme1xmd/ly{U9od ¨ e)xYyp0sme)xn,s yCcl1¸,ypxre1x¾s yhy,·¿e)xsm`yZl§e¿e1e1l1¯_a`ce¿ce)·¸pnpÅs e)x cn,s ¬Ce
 cy,·ªx e)¬Ce)xlmnp  n{pypx sm`d yp°C±Z²U³Z³p´9µ2¬Efp¯ º)xod2¬pe1Csl\sm` lcnpx§s )onpxaxmy ¨ e)d7¯
ÞßÁÞ¶ô
 




 @<  4 5@<
_a`clcn{Ue)x'reVn{ l¾·sm`sm`e\0yZlmlm ¨ e¿lvs x n{sme)CeVlÍyCxr¡Ee)x e)Zsm n,s yCy{c)ypdeqyp­]ce1n{xdy9e) l)¸
·`cyClme\yCr­½e1npxmsme1lx e1ÀZoxme\Ås e)xn,sm¬pealmyporsmyp2xmyr)e1rox e1l1¯¾ie10eVn,s e1Lypdos n,s yCyp0¬peVÆs ypxl
yCx¾d/n,s xm eVl¾yp0re1xm¬,n,sm¬peVlÁ l¾ce)e1e1yCx¾s `e¿eÎe)ZsYl§yCors yCy{cypr­½eVn{xlmurlvs e)d/ly{0npCe ¨ xn{ 
eVÀZocn,s yCclYnplY·¿e)cnCl'ypxYs `e n{x pe­Ñrde)clmyCÁ¸{yCr­½e1npxYddÜVn,s yCLcxmy ¨ e1d/l'sm`cn{sJn{x lme¿ypx
9¬pe1x lmetdyrre)c¯ "Ô`eypusm`enpx yQqrd/n,s etUe)xmsmox ¨ n{smyp#dLe)sm`yrypxacnprocA¸e1xmx ypxm­½xmyCe
d/npZo0n{ErÅ¡Ee)x e)Zs n{smyp%¢<É9¥r¦\yCo  ¨ e()ypclm re)x e1/ocCs E¬Ce)x uLx e1)e)Zsmup¸9x y ¨ o0lvsn{ors ypd/n,s r¡Ue1x§­
e1Zsm n,smyp7¢¤9¥¦Ásmy9yp lYn{x e\cy,· ¨ e1yCdnQ¬,n{ n ¨ ep¯¾ÒanCl§eVyC2nsmde­½ce)Ue)cre1ZsJlmnpdLceadyrre)
npc/yCsm`ce°C±Z²U³Z³p´9µ¤9¥/lmy{¶sv·an{x ep¸p·¿eh`cnQ¬pet)ypdcnpxmeVsm`e(`cnpx nCÆsme1xm l§sm )lnpcUe)xmypx d/n{c)e1lyp
np%eVÀZocn,s yCr­ ¨ nplme1Í¸Íd/n{9ocnpuZ­]cxmyrroc)e1Hpxnpre)Zsypdos n,s yCÓ)yrren{c%y{\sv·\y£)y9e­ ¨ nplme1Í¸
nporsmyCd/n,sm )npuZ­]Ce)e1x n{smeVÂr¡Ue1xme1Cs n{smeVÄyrre1l1¯._a`esv·\y7 n,s§s e)x)yrre1l)ypx xmeVl§Uyp0Âs y7sm`e/yCx§­
·an{xnpc.x e)¬Ce)xl§etdLyrreVlay{Å¡Ee)x e)Zsm n,s yCx e1lmUe1Æs ¬Ce)up¯'_a`ex yCl l\)ypd ¨ 0n,smyp0l'yrre)­ ¨ nCl§eV
ªd/n{9ocnpA¸Zn{cLe1ÀZocn{smypr­ ¨ nCl§eV  ¢<lme)d­Ñ¦§n{ors ypd/n,s p¸Cnpxme&nplmy(npoclm ¨ etnpx yCnp`ce1l1¯ &y,·¿e)¬Ce)xV¸
E`cn{c2·x Ås n(yrre)­ ¨ nplme1Å¡Ee)x e)Zsm n,s e12x yppxn{d")ypo  ¨ e&yCclmre1xmeVyCxl§d/n{­½lmÜ1e¿lmypocx )e
)yrre1l1¸rÅs ¨ e1)ypde1ladxnpÆs 1n ¨ ehypx&npZu.dLyrre1Áy{'l§pcÅ©01n{Zs&yrree)psm`Á¯Ïl§Lsm`ce¤Z¥smy9yp
s y#nporsmyCd/n,sm )npu7x y9ocen{sm`e/yrreLeVe1l l n{x uyCxhsm`epxnpe1Cs(yCdLcors n{smyp®¢Ayrre)­ ¨ nCl§eV
nporsmyCd/n,sm (n{cxmyZnp`0¦Jl¿s `edyCl§scn,s ox npÍ·¿nQu/ypo0l§/l§o0`#nLs yZyCA¯
9e1¬pe1x nph)ypc)oclmypcl.dnQu ¨ eÓx nQ·Ôx ypd s `l7npcn{url§ l)¸&y9)oclmÈlmoc))e1l l§¬pe1u«ypZsmy¼sm`e
yCy,·.nplmUe1Æslypdcnpxm lmyp£y{Ys `eLypx ·¿npx 7npcÂx e)¬Ce)xl§e¤9¥7dyrre1l1¸Ey{s `e2eVÀZocn,s yCr­ ¨ nplme1
npc7y{Ys `e2)yrre­ ¨ nplme1£npx yCnC`e1l1¸cnp¬Z l n ¨ elvs x n{sme1pe1lyCxtdyrre)'r¡Ue1xme1Zsm n,smyp¾¸UÀZocnpsvuyp
s `e2°C±Z²0³9³p´9µ¤9¥/s y9yp]¯
Ç>yCxm·an{x9­½dy9ehr¡Ee)x e)Zsm n,s e17yrre ldypx exmeVnpruy ¨ sn{e1s `cn{£nx e)¬pe1x lme­½dyrreh)yrrep¯
"Ô`ceÃl§yCdeÄdLyrr©01n,smyp>yp2s `eÃypx pcn{lmypoxeÄyrreÃlm`yCo>np·anQurl ¨ eÃe)q9Ue1smeV ¨ eyCxme
cxmyreVlmlm ¨ u.sm`e¤9¥.smy9yp]¸rsm`cexme1¬pe1x lmedyrre·ÁÌpe1uxmeVÀZox el§pcÅ©01n{Zsmu.dyCxmelmoc`7xmypx
d/npZo0n{\nCn{s n,s yCË·\yCxmÌHsm`cnpÄsm`e.ypx ·¿npx Ódyrrep¯%Ç& l§y0¸'nCrsmypcnpJ`cnpcË·¿ypx ÌH lx e1ÀZoxmeV
n{¶sme1xxme1¬pe)xlme­½dLyrrex y9)e1l l§ ¨ u#°C±Z²0³9³p´9µ0Ê l  lmu9Csn,qx e)¬Ce)xlmnp  n{pypx sm`d sm`eo0l§e1xdocl§stnp9­
zvo0lvslmypde2ce)· de)dyCxmuÂnpyr)n,s yCÂcnpx npdLe)sme1xts ys l(x y ¨ e1d#Ê lhl§Ü)eC¯  &e1¬pe)xmsm`ce)e1l l)¸Ís)n{ ¨ e
npxmCoe1%s `cn,s/n{9uËl§oc`Äce)e1e1Ã)y9e.x e)·x Ås H·¿np·anQurl ¨ elmyÂdoc`¼eVlml2n{cË<nClvs e)x2·\yCxmÌ
s `cn{H`cn{cHyrr.n·`cype2r¡Ue1xme1Zsm n,smeVÂn{pyCxmsm`cd  ¯h~\yCdLcorsmnC))ox nCuleqe1e)Zst·sm`
ßß-þbcüÆïdcVð
Z   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
s `e#sv·\yÓyrre)­ ¨ nCl§eVÃr¡Ue1xme1Zsm n,smÓdy9e1l/n{0Ãe1l lme)Zsm n{uË re)Zs 1n{]¸\npl)ypo  ¨ e7eqr0eVÆs e1Í¯
i&e)Cnpx 7yCdorsm£e)Î/)e1cuC¸¾s `e/yCxm·an{xÂdyrre ¨ e1yCde1llmy,·¿e)x(s `cn{Ós `ex e)¬pe1x lmeLdLyrre
nCltlmy9ypHnClsm`ce2cnpx npdesme1x&9od ¨ e)x¢yCxxn,s y.y{9od ¨ e)xhy{JnCÆs ¬Cecors ls y.9od ¨ e)xhy{JnCÆs ¬Ce
yCorsmcors l¦aeq)e)e1cln/e)xms np#s `xmeVl§`cyp Í¸cn{0#)yp9¬pe1x lme)up¯Y}Ñ£yCox&)nCl§eC¸rsm`cl&sm`x e1lm`yp ·¿nClaypo0
s y ¨ eLº9¸csm`eÅ¡Ee)x e)c)epx y,·/npl&n<nCÆs ypxfC¯ yps `ecnpx npdesme1x&9od ¨ e)xhn{c#yps `eyCxmpcnp
)yrrexmoc2s deC¯ ty,·\e1¬pe1x1¸Qs `exme1¬pe1x lme\dyrre&e1Zs n{ lYyp0l§ re)xn ¨ u n{x pe1x'dLe1dypx uxmeVÀZox e)de1Csl)¸
·`c`Á¸9n,s¿x e1lme)Zs1¸9n{x e&x y ¨ n ¨ us `etdyCl§s¿lme)¬Ce)x e&l§`cypxms yCdy{Ísm`cetdes `yr.n{0y ¨ l§s nCeypx
s layC0e1x n{smypcnp0o0l§eC¯  te)·Ðn{pypx sm`d/l\smyLxmeVroc)ets `e1lme(e)eVln{x ets `ehsmyCy{'ox x e)Zs¿x e1lme1npx `¾¸
npcHnpxmeLx oc n{smysm`ce2 n{x pe)­½l )npeosmÜ1n{smypHypJ¤9¥#ypxhoÅ­Ñl§Ü)eLx e1n{­½·\yCxm 7n{ )n,s yCcl1¯¹ypx
s `eLsmde ¨ e10¸Áslhs `e)x eyCxmenpr¬9 lmn ¨ ep¸ ¨ eypx e/`y9yClmc ¨ esv·¿e)e1Hs `eypx ·¿npx Hn{c%xme1¬pe1x lme
dyrreVl(y{¿Å¡Ee)x e)Zsm n,s yCÁ¸Ís y71n{x eouHn{cnpu9Ü1es `e/npÆs ¬Cecors ,ypors orsxn,smy#y{Js `e/e1)eLyp
)yrre ¨ e1/r¡Ee)x e)Zsm n,s e1Í¸npcs `e(eqrUe1Æs e1#x or­]smdLeVlay{sm`er¡Ue1xme1Zsm n,smeV)yrre1la·sm`#sm`e
·`cype(np1n,s yCÁ¸r#svu9 )npÍeqre1)orsmyp7yCcrsmypcl1¯
_a`e2d/n{Hnpr¬,npCsn{Cey{Ys `eeVÀCo0n,smyp­ ¨ nCl§eV7desm`cy9Âltsm`e2doc`Hpx e1n,s e)xt)ypdors c.eÎ­
)e1cu(s `cn,s1n{ ¨ enp`e)¬Ce1Í¸Qcnpx§s )o n{x u(s `e)nplmeJypUnyp­]ce1n{xV¸QÅs e)xn,s ¬Ce)uC­Ñlmyp¬pe1(dyrre1A¯
"Ô`ce)x e1npl(n#yrre)­ ¨ nCl§eVÂdes `yrH·rÅ¡Ee)x e)Zs n{sme/n{sm`e/yCdorsm£l§sme)0l(y{s `e/dy9e)]¸Ísm`e
eVÀZocn,s yCr­ ¨ nplme1£des `yrÓe)eVlhsmy7x yre)eVÂyCuH·Ås `Hs `e©ccnpypdosme1%¬,n{oe1l(ypJs `e/lvsn,sme
¬,npxm n ¨ e1l1¸de1np/doc`Âlm`yCx§s e)xt)ypdors smdLeVl)¯Çtlmyc¸csm`e2e1ÀZocn,s yCr­ ¨ nplme1desm`cy9 ¨ e1
de)de)ZsmeVLdnp9ocn{uC¸{eÎ)e1cu1n{ ¨ e n{x pe1uc)xmeVnplme1Í¸,x e) n,s ¬Ce)u(smy(sm`cea)yrre­ ¨ nplme1Ln{osmy{­
d/n{sm \de)sm`yrÍ¸ZLs e)x dl'ypÁ~¿wJÏ«smdLe&npcÍ¸Zn ¨ y,¬pean{A¸Cy{0de1dLyCxmuxmeVÀCocx e)de)Zsl)¸ ¨ usn{Ì9(Zsmy
nC))ypoZs&s `e2cxmy ¨ e1d7Ê ltcn{xmsm o n{xhlvs xmo0ÆsmocxmeLn{c£yCrsmdÜ1csm`ceL)y9e2np1yCx rCuC¯tÇ))ox nCu
d/nQu ¨ e.n7x y ¨ e1d npl(s `eyCdorsmeVÄre)x ¬Qn{sm¬peVln{x eLcy{ssm`cyClme/y{¿sm`e/9ode)x  )n{J¬Qnpxm n ¨ eZ¢<l¦
nCÆs ocn{uLyCdLcorsmeV ¨ u2sm`etypx Ccnpyrre ¨ ossm`yZl§eypEsm`es `e)yCxme)sm )npcl§yCosmypy{Ínl§e)sJy{ ¨ nCl§ {¸
)ypdeqHeVÀZocn,s yCcl)¯Ç ¨  nplhd/nQu£sm`9ocl ¨ e/Cs xmyrro0e1%·` `Á¸¾·sm`ÓypocxlmnpdLcex y ¨ e)d7¸Á·anpl
y ¨ lme)x ¬pe1Âocre1x()e)xms npÓyp0rÅs yCcl ¨ orsx e)d/n{e1ÂxmeVnplmypcn ¨ u£lmp`ZsV¯}½shx e)d/npcls y ¨ e9¬peVlv­
s Zn,s e1·`es `e)xas `l&0yZlmlm ¨ e ¨  npla lyCdL0n,sm ¨ e(·Ås `s `e(ddÜVn,s yC#cxmyreVrox etyCx·` `
s `ee)x ¬,n,s ¬Ce1l\n{x e ¨ e1c2)np)o n,smeVÍ¯}Ñ.n{9u/)nCl§eC¸{sm`ced/n,zvyCxJrxnQ· ¨ npÌ2y{Ís `eeVÀZocn,s yCr­ ¨ nplme1
npx yCnC`Á¸C)ypdcn{x e1/smys `ehy{sm`ce)xr¡Ue1xme1Cs n{smypde)sm`yrl1¸9l\sm`ce`eVnQ¬9uL`0n{c/·¿ypx Ìe1)e1l lmnpxmu
s y/de)de1Cs&s&yp£nx e1npUcxmyCpxn{d7¸9£yCox&)nCl§ehsm`cxmyCop`sm`enCQzvypZs§­Ñlvsn,s ehde)sm`yrÍ¯~\ypd ¨ r­
7s `e`9od/n{Ës de.lm0e1ZsÃ1n{ oocl1¸Äx ypCx npdLdc¸n{cÓÄe)x xmyCx§­]smxnpÌ9c¸  £it £! #"
eVlvs d/n{sme1Ls `etl nQ¬9Zl ¨ x ypoC`Zs ¨ uL¤9¥s y ¨ en(<nCÆs ypxyp  =  ¯ ty{ss yde)Zsmyps `e ¨ ocxme1d lv­
sn{ÌCe1l's `cn,san{x etn{·¿nQurlYUyCl lm ¨ e&·sm`.lmoc`.)ypdeqd/n{9ocn{Ure)¬Ce)ypde1CsV¸{yCxJ·` `.re ¨ opCc
Ce)e1x npu/ ln{9uZsm` ¨ orstnl§smxn{p`Zs§yCxm·an{xs nCl§ÌE¯
9yCdeLyCrsmd/n{)ypdx ypdlme ¨ esv·¿e)e1Hs `e1lme¬,n{x yCocltde)sm`yrld/nQuC¸Í%sm`e/)oxmx e)Zslvsn,s eLyp
¤9¥#re)¬Ce)ypde)ZsV¸ ¨ eypocc7Âsm`eeVÀZocn,s yCr­ ¨ nplme1  ¢Al§e1dÅ­v¦vnporsmyCdn{sm r¡Ue1xme1Zsm n,smypÂ)ypd ¨ Å­
0n,smyp¾¸Z·`c``cnplan{ lmy ¨ e)e1oclme1.ypypoxl n{deh1nplme2¢<¹pox e ] ¯ C¦Æ¯'}½s&yCclml§s l¿.oclmc2¤9¥smy
Ue)xmypx d sm`eLdypx edÅs e1%yrre2Å¡Ee)x e)Zsm n,s yCÂypUe)xn,s yCcl&ce)e1e1££sm`ce2eVÀCo0n,smyp­ ¨ nCl§eV£np9­
zvyCZsl§s n{smede)sm`yrÍ¸,n{0ryp ¨ uh`cn{chs `eJlmurlvs e)d>npl l§e1d ¨ c «lmyp¬9ccn{xmsÁy{rs `eJn{pyCxmsm`cd#¯
_a`cldL r·anQuÓnpx yCnC`ÓnQ¬Cyp lÄcn{xmsm o n{x2n{u9cÂ¤9¥Hs y£sm`e#yCdLcors n{smypcnpuZ­]Zsme)0l§¬peC¸
lmurlvs e)dL­Ñl§yC¬920n{xms lyps `eypx pcn{Á)y9ep¸0npc7yCr©ceVlÅstsmysm`cyClmeyrree1)e1las `cn,s0e1x§yCxmd
s `eLe)¬,n{ocn,s yCÂy{\dLyCxme2e)e)de)Zsn{x uoccÆs yCcl)¯}Ñ%cn{xmsm ocnpx1¸0sm`e/Cnpy ¨  n{£y{Jsm`eLyp­]ce1n{x
yCxmpcnpÍdLyrre1Áe1ÀZocn{smypcl1¸e1e1reVsmy.lmyp¬pehsm`cl&x e1sl§url§sme1d npl&·\e1¾nCl¿ypxs `enCQzvypZstlvsn,sme
ÞßÁÞ¶ô
 
			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2 C
de)sm`yrËy{9¬pe)xlme/dLyrre10¸'1n{ ¨ e.x yrroceVÄn{ors ypd/n,s 1n{uC¯7rc)es2 lnÂl ÀZocn{x edn{smx ÅqÍ¸
s `eypx ·an{x£¤9¥Âdy9eL l(x ee1x n ¨ eC¯/_a`ecn{xmsy{\·¿ypx Ì7sm`0n,s l(e)¶ssmy ¨ eyped/n{9ocnpu7ypx
¨ y{s `Ärx e1sn{c%Z¬Ce)xl§eLdyrre)c£lÀZosmelmd/n{'ypx(s `esmde­½ce)Ue)cre1Zs1¸ ¨ yCocnpxmuZ­½¬Qnpoce
cxmy ¨ e1d ocl§eV.nClJyCox\e)qn{de 'ÅsadyCl§smuyCcl§ l§s l\.sm`ehe)¬,n{ocn{smypyp¾xmeVl§ rocnplJypx\sm`cehrx e1Æs
dyrre1AÊ l ¨ nCl§ /yCr­½e1npxe1ÀZocn{smypcl2n{cËypsm`e#r n{pcyCl§sm LocÆs yCÃ¬,n{oep¯H}ÑËsm`e#)nplmeypn
s de)­½re10e1cre1Csx y ¨ e1d#¸Zs `e)x edp`Zs ¨ ehsm`cehce)e1ypxnpcrÅs yCcn{E`cnpccxmyCpxn{ddsmyL0e1x§­
yCxmd-s `e/lmnQ¬9  ,xmeVlvs ypxn,smypË¢yCxx e1)ypdorsn,s yC0¦ypsm`ex e1ÀZoxmeV£cnpx§shy{s `eLsmxn,zve1smyCxmu#y,¬pe1x
s deC¯
¹cn{uC¸¾s)np ¨ eyCcocreVÂs `cn,sL°C±Z²U³9³{´9µ ln{ËeÎe)ZsnpcHx e) n ¨ e¤Z¥Âsmy9yp]¸Á·` `Ël
¬Ce)x u(ocl§e1x§­]x e1cru(npcÀZosme¿e1nCl§un{e1 ¨ unyp­½lm0eV n{l§so0l§e1x1¯}½s lypr­½pyCcre1¬pe)ypcdLe1Zs
 l(Ìpe1e)#Åsoc%·sm`Ósm`celvsn,sme)­]yp¶­As `e­Ñn{xmsypJs `lnpÆs ¬Ce2x e1lme1npx `Â©ce) Í¯/Ç&sm`yCop`Ën#9od ¨ e)x
yp¾x y ¨ e)d/l¿ryx e)d/np.smy ¨ e(l§yC¬Ce1s yd/n,qrdÜ1eh)ypdors LeÎ)e1cunpc/dcdÜ)e(d/n{9ocn{
·¿ypx ÌE¸9Åstre)©csme1ulay,·Ðn2smy9ypÁypd/n,zvyCxZs e)x e1l§s¿yCxd/n{9udyrre)e)xl)¯
  A Ú9Ù % Ö Û L Ö  Ö A 1C
_a`ce2©0cn{c)npl§oc0yCx§s ¨ x ypoC`Zss y7»hnQ¬9  Ü1ypcy ¨ u£s `e 7 lvs b)x eLreVlÇ¡Ín{xmeVl(ks x nppb1xmeVl
¢A¹xn{c)eV¦¸ ¨ uËs `e7wCe#Ï&¬pe1x lms n{x e  ox ypUk)e1®re 7ypZsmUe)e1xLe)sLro  nppoeVryrÆ­Ñiypo0lmlmyp
¢A¹xn{c)eV¦npc ¨ uHs `e9eVx esn{xn£re  lvsnpry%re.Ï&c¬Ce)xl§ npe1l1¸}Ñ9¬peVlvs Znp)C%uË»teVlmnpxmx ypy#yp
£ l§sme)x ye  roc)nCp7u#~\osmocx n7¢Arcn{0¦Æ¸0laCx n{sme)ou.nCÌZcy,·eVrpeVÍ¯
ßß-þbcüÆïdcVð
p   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
ÞßÁÞ¶ô
 
			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2  ]
  	  4     
 ÇtÒaÒ   ] "  ¯pÇ&ce)xl§yCÁ¸¯pÒanpA¸Z~¯CÒ\ l `y{v¸Cc¯{»e)dde)]¸9c¯{»tyCCnpxmxn¸pc¯{»o~\xmyCÜp¸pÇ¯!hxme1e)r­
¨ n{od7¸{E¯ tn{dd/n{x 0¸VÇ¯ Â 	(e)ce)uC¸QE¯{|hl§smx ypoc`y,¬E¸Vn{c»2¯Qrypx e)clme)Á¯     
	
 $   1 1,   9}vÇ Ë¸cwY`c npre1c`nc¸cwEÇ¯¸¾fVp ] ¯
 ÒaÒ&~ (  #" Ä¯UÒ¿e)x Üp¸Í~¯ ¯UÒ¿ lm`cy{v¸ L¯ ¹¿¯Á~\ypx  lml1¸0npc£Ç¯ hx e1·¿npÌE¸ce1Ås ypxl)¯   	,	
   #! 	   *	 % 	 $$ S	, P"  ¯U9}vÇ Ë¸pwY`c npre1c`nc¸f1C  c¯
 Ò&~
	  " ~¯EÒ¿l `ypv¸0Ç¯Á~¿n{x ep¸0w¯ 	(`cnCre)d]¸0Ç¯ £npoe)xV¸Unpc£w¯ &y,¬9npcÍ¯&ÇrypxÆr¯ oclme)xVÊ l
Co rep¯_¾eV` )npie)UypxmsÇ    H~a9­½_ #­f1Z  C~¿i&w\~J­Ñ_i& ] ] f  {­ÑÍ¸Ç&x pypce  n,­
s yCcn{  n ¨ ypxn,s ypx u_e1`c1n{ 7e1dypxn{crocdn{c£~¿i&w\~ _e1` )npÁie)Uypxms1¯
 ~ (Zº " }Æ¯7~\`cn{x 0e1Zsme)x npc Ë¯	h`e1dLx e1l1¯ hk)k1x n{smypn{osmypd/n{sm ÀCoce>e yrreVlªnp9­
zvyCZsl %Zsmxn,s k)CeVlLÁÊ ors  lmn{smypÈ0yCoxe7yCp e)|hrurl l§k1ep¯Ç&c )n{smypÔn{oÈyrre
dk)smk)yCxmyCyCp ÀZoe7e1lmy{­  ¯¾i&np0yCx§srexmeV`e)x`etZ ] fC¸C}  i}vÇ¸9e1rsme1d ¨ e)x(f1CZºr¯
 ~\`cnCp#" }Æ¯Á~\`cnpxmUe)Zsme)xV¯ hk1k)xn,s yCÂre2)yrre1lhnpQzvyCZsl &_x npÅs e)de)Zshe n/smxn,zveVÆs ypxmeo
dyrrb1erxmeVÆsV¯i&n{Uypxms&rex e1`e1x `eh{Z ] ¸9}  i}vÇ¸cÇtx fVpC¯
 »(r  " c¯  ¯»te1 l#npc i¯ Òh¯&r`cn ¨ e1A¯ /d	/ 	0 ('$" , d 	+, +(0	 	, *+*	" $	"&"    	%d$ +     
	 	/	"&$  ¯Ë9}vÇ Ë¸
w` npe)` n¸cwEÇ¯¸ÁfVp  c¯
 ¹cnpocp " ~¯Í¹0n{ox ep¯  e hxnpre)ZsreL_  ~¿C» cn{x|hrurlmlmk)eC¯i&n{UypxmsheLx e1`ce)x`e ] f1c¸
}  i}vÇ¸E|hÆsmy ¨ e1xf1Cp¯
 ¹'»C#" ~¯\¹cn{ocxme£n{0È~¯J»o¬,n{]¯ ÇtorsmyCdn{sm 7rÅ¡Ee)x e)Zs n{smyp«ypxlme)clmsm¬Zsvu¼npcn{url§ l)¯Ç
s e1l§s)nplmep¯L}Ñ 	¯~\`cn{Á¸'E¯Á_n{xn{ZsmyCnc¸EnpcÓ¹\¯'~¿n{d0yCyCpy0¸Íe1rsmyCx l1¸  0% "+ 2" '"! %"* $#d d*	"&"*	"%!&  d+ "'!, d+&+0+(&  ,	)& d I ' 0 1*  *
(!  +* ,.-/ ¸¬CypodefQºpº ] c¯   ¸  orqre)d ¨ ypocxm0¸UfVpC¯
 ¹  tC#" ~¯Y¹0n{ox e#npc«Ï¯  tnpod/n{¾¸e1rsmyCx l1¯      10.0.0 	2dd& 	 $&3  %4!*+  	"&"N 
*
*&+(0	 ¸,»ypd/n{ere  ypoceVn{o­Uiyr)ÀZoe1cyCoxmsU­UÒ¿wËfV ] ­Eº{f ]   e\~\`e1lmcnQu
~\eVreqÓ¢<¹xn{0eV¦¸Áf1Cpc¯C}  i}vÇ¯
ßß-þbcüÆïdcVð
!   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
 ¹'wp " ~¯,¹0n{ox e\npcL¯Qw'np0e1CnQup¯|hrurl l§k1e\Ïtlme)xVÊ l ho reC¯  e)xl§yp.fp¯ º9¯ri&n{c0yCx§ssme1`cÀZoe
Zp{c¸Z}  ti}vÇ¸U9e1rsme1d ¨ e)xf1Cpc¯
 ~¿f" Ç¯!hx e1·¿npÌn{c L¯ ¹\¯9~\ypx  lml1¸,e1Ås ypxl)¯  
	    #! 	  '   2 d+ 	  3
 	%"/&  #d  $
$ 	"&" 	"* (  *	 ¯a9}vÇ Ä¸cwY`nCre)` n¸¾f1pcfp¯
 he1Zº " i¯ he)x 0¯ S	2 +,%	"(	"* / )  "+P $   +    )/	"	 ¸¾f1CZºr¯
Ïto ¨  l§`ce1Í¸cnQ¬,np n ¨ exmyCd   *
±9±-1Zµ  0  &vµZ± ;"$.1*'..$Q0 r¯
    ] " c¯ ~¯ h ¨ e)xmsn{0H~¯  e)d/n{x k1`cnpA¯¿_a`edyrroe1ld7f1ÀZc/n{07Áf1ÀZcc¯¬pe1x lmyCÂr¯ p{¯
_e1`c1n{Íx e)Uypxms1¸9}  ti&}vÇ¸¾fVp ] ¯
    £cf "Ëc¯ ~¯ h ¨ e1x§sV¸ L¯  e  e1up¸npcc¯ £npl l§eC¯  nLr¡Uk1xme1Zsm n,smyp#n{ors ypd/n,s ÀZoehre1l\yCcÆ­
s yCcl/x e)x k1lme)Zs k)e1l0n{xreVlx ypCx npdLdeVl)¯ªi&npUypxms.re£xmeV`e)x`eËf ] ] ºr¸J}  ti&}vÇ¸
fVpcfp¯
 hx C#" Ç¯ hxme)·an{ÌE¯|%nporsmyCd/n,sm Å¡Ee)x e)Zsm n,s yCÁ¯}Ñ Ä¯Í}Ñxm'n{c 	¯Í_npcn ¨ ep¸ÍeVrÅs ypxl)¸	" 	$
		  %2"%	( +2  %/ 1  
$ 	"* 	  	 ¸cnppeVlp
fVpc¸9»ypxrx e1`Zs1¸EfVppc¯ 	(o9·¿e)xÇ)nCre)d hwo ¨ lm`e)xl1¯
 hx Z " Ç¯ hxme)·an{ÌE¯Ç`e1¬92yCCnpxmsm`d &Cxmy,·as `/y{¾s e)dUypxn{En{cl§cn{sm n{ÍyCde)qrÅsvu
7xme1¬pe1x lmehnporsmyCd/n,sm r¡Ue1xme1Zsm n,smyp¾¯ *
+ 0	 $ 	0 /	* !, '	 	"  ¸¾f   ] 
] c¸Ef1CC¯
  _  " ¹¿¯ 
¯  e1rdes&n{c£|2¯_n{ n{pxn{0Í¯  n{x  n,smyp0n{En{pypx sm`d/l\ypxn{0n{u9lm l\npcnClmlmd2­
 n,smypHy{des e)ypx ypypC1n{Áy ¨ lme)x ¬Qn{smypcl ¿sm`e1ypx es 1n{'nplm0eVÆs l1¯ + ¸ÍppÇ  9ºEfpf1c¸
fVp! ¯
 £Çhr  " L¯ }Æ¯ Ân{x`ZocÌU¸  ¯ }Æ¯CÇtpyClm`ÌCy,¬U¸Cn{c  ¯ w¯r9`9orsvuCnpe)¬E¯    "+ 	  	*  $dd2%	"&" 	 2 "d+ 	 .)+ *+*	"  2d   ¯a~¿i~ªwYxV¯¸ÁfVp! ¯
 £it £  "c¯ ­ Ë¯ £npkC¸  ¯iyZlvsn{{­vr`d 9s1¸rn{0  ¯ Ân{xyc¯Ç&ors ypd/n,s hr¡Ue1xme1Cs n{smyp Ynp
np1n,s yC(smyhyprs d2od"l§`cnp0eareVl§pnpe)x ypcnporsm )l1¯p}Ñ2c¯ ­½Ç¯V»k1lmk)x A¸C~¯#&xlm`Á¸
w¯  eh_npe1p¸  ¯c|cn,s ep¸ Ë¯rwnpcryCÅ©¾¸rc¯Zwk)x  n{orqÍ¸9n{c  ¯Zsme1Á¸9eVrÅs ypxl)¸  + /&(
  d	  '   *   !+, ¯U{yC` "Ôe)u   9yp0l)¸  s Í¸0re)rs e)d ¨ e)xf1p! ¯
 w_  ¹Z "" ¯ ¯wxmeVlml1¸\E¯ Ç¯_e)oÌCyp l§Ì9uC¸" ¯ _(¯  e)s§s e)x c¸\n{c«Òh¯ w¯¹npe1xmuC¯  
$d	"
 % $)+ d 	"  *  " ~¿npd ¨ x  re)CehÏt¬Ce)xl§svu.wYx e1l l1¸0~¿n{d ¨ xm rpeC¸Ef1pZr¯
 i&» (p "  ¯ciyZlvsn{c¸cE¯0»npd/npl1¸n{0#Ç¯ (n{Cyc¯YÇ&ors ypd/n,s »¡Ue1xme1Cs n{smyp7Â|hu9l lmk)ep¯
+ ¸ ] Ç¢ ] ¦  ]1]  ]  pc¸f1Cp¯
 i tp " Ä¯  ¯ c¯Áip`Zsme)uC¸¾i¯ê¯ te)Ce)xV¸¾n{c 	¯ Ë¯ tnpcl§yCÁ¯ÇQzvypZsÅ¡Ee)x e)Zsm n,s yC%yp
`9urrx yrru9cn{d )y9e1l1¯'_e1`c1n{Íx e)Uypxms1¸  yClÇ& n{dyZl  tn,s yCcn{  n ¨ ypxn,s ypx up¸Uf1pC¯
ÞßÁÞ¶ô
 
			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2 9º
     
   @< 7  7 465 4   @<  5 	

»¡Ue1xme1Cs n{smypÄ lUe)xmypx de1ËoclmcÓ°C±C²U³9³p´9µ7¬Efp¯  7·Ås `ÃxmeVl§Ue1ssmyÓ7cors2¬,npxm n ¨ e1lD+ Än{0
! )  Lyps `elmo ¨ x ypors eGcµ$Z±0¯
    )4)	Ó¾2.\ ¿/!









 6"0*)/ 28 6"-)/;CF&;E). 2(2
*). 28*)/ 2Q;FL*)/;CF&;E). 2(2DHH09?K@R
#F"''
#F"'
! "#S-)="N,. "-,. 6"0*,@32
#&;< "-)=">2>,. "0*)=">2?,@*)="A2
'< F839>,="
*). 28 "-). 2DHHDT




C   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
    	O





 "0 F $!#(&('; )M'#(! #(' J65 "3 F $!#&('32
 C! #   'FD55
!F8S "0  "
 C! #      'FD55
!F8 S "!
! #4!#F"'#"3C D# #("##"#$  P&F"' $   
  "!%!G(G  "0S "
 %!GG  "0  "
 &'$ $()( +* ),N,N,$  , $ ,$ +* ,$ * , * 2
 '+- (  ( ' ) - 8 9:(:02
' ( * $N),A2>,$ $ ),A2?,  ),A2>, *.* ) - 2
' ( * $ * ),A2?,/$ $+* ),A2?, $* )0A2?, *.+** ) - 2
' ( *  ' :39$,1 ' :39 *
.  8 9>,2
*.+*+* )32%8<IH)3$ * )32(G+$ $* )422DH)4$N)52G $ )522
*.+* )32 8 )3$N)42G+$ $ )322DHH(I
( 6.
. A9 8 9>,7
$* )0>9(2%8P:*K
( 6.
8 )0-K9  K 9:02 **  &+* ),N, *.+* ,/$ $ ,  , *.+** ,/$ $* , $* 2
.  8 9>,2
*.+*+* )32%8<IH *.+** )42DH *.+* )32
*.+* )32 8 *.+* )32DH(H(I
$ $+* )32%8 *** )32FH  E) *.* )322
$ $ )32 8$N) *.* )322
 ' :39$ +* 8 *.+** )42: *.+* )32
 ' :39$<8 * 91) *.+* )322
$* )42 8 $* )32Q39?K@RH ' :39 * H+ ' :39$HH)69?K@RG9?K 2





			! " #!$%$&	"&"('$")*"+,%	"-+$./0 1+2 C
 "0 F (; )M'#(! #(' J65S("3 F 6>2
 C! #   'FD55
!F8S "0  "
 C! #      'FD55
!F8 S "!
! #4!#F"'#"3C D# #("##"#$  P&F"' $   
  "!%!G(G  "0S "
 %!GG  "
 &'$ $(  &* ),N,$*,$ $ , $ ,1$ * ,$ $* , * 2
' ( * $N),A2>,$ $ ),A2?,  ),A2
' ( * $ * ),A2?,/$ $+* ),A2?, $* )0A2
.  8 9>,2
$* )42 8<TH * )42DH$*)32DHHDI
$ )32 8!$N)32FHHDT
$ $+* )32%8<IEK/H$ * )32Q(UH $* )32FH $. )32(HHDT










 "0 F $!#(&('!C(; )M'#(! #(' J65 "3 F $!#&('32
 C! #   'FD55
!F8S "0  "
 C! #      'FD55
!F8 S "!
! #4!#F"'#"3C D# #("##"#$  P&F"' $   
  "!%!G(G  "0S "
 %!GG  "0  "
 &'$ $()( * ),N,N,$  , $ ,$ * ,$ +* , +* 2
 '+- (  ( ' ) - 8 9:(:02
' ( * $N),A2>,$ $ ),A2?,  ),A2>, *.* ) - 2
$  (9+( '	  
 '+- (  ( ' )   8 - 2
' ( * $ +* ),A2?,/$ $* ),A2?, $+* )0A2?, *.+*+* ) - 2
' ( *  ' :39$,1 ' :39 +* ,  (!RE)   A2>,   (1)   A2
' ( *   (E)   32?,  (1)   A2?,/  (1)   A2?,/  (A9:1)   A2
*. 9 * (  U

  "3 ! D&; 
	&(! ("3SFJ ;CF&;&(! F&F0;(#
. A9 8 9>, -
*.+** ),>9(2%8<:1K
( 6.




.  8 9>,2
*.+* )32 8 )3$N)42G+$ $ )322DHH(I
ßß-þbcüÆïdcVð
Z   	"P 0, 1
	 d d$ a	 
!d*	"   	 $ 	1 
( 6.
 (.  U 8 -K,9  KO9:
8 )  (.  U02  )(
. >9 8 9A,2
  (!RE)0>9(2 8$ $ ),A9(2
  (1)0>9(2 8 $ ),>9(2
( !.
+**  & ),N, *.+* ,$ $ , $ 2
(  8
.  8 9>,2
   (1)32 8 *.+* )32
*.+* )32 8 *.+* )32DH(H(I
   (1)32 8$ $ )32
$ $ )32 8$N) *.* )322
   (1)32 8 ' :39
 ' :39$<8 * 91) *.+* )322
   (>9:1)42 8 $ )32
$ )32 8 $ )32Q ' :09$HH!9>K@R
( 6.

6 &"340F#(' ; "!#&D<JD5A
.  8 N, 9A, G9
$ )32 8  (>96:1)32
 ' :39$ * 8 ' :39 +* Q $* )32DH ) 9?K@RH+ ' :39$HH)69?K@RG9?K 22
 ' :39$<8!  (1)42
*.+** )32%8 **+* )32Q ' :39 +* H ) 9?K : ** )322
 ' :39$ * 8<:*K
$ $ )32 8  (1)32
*.+** )32%8 **+* )32Q$ $+* )42DH  E) *+* )322
$ $* )32%8P:1K
*.+* )32 8  (1)32
*.+** )32%8 **+* )32FH)/IH ** )422
( 6.
8 )  (.  U02  )(
. >9 8 *, 9>, G9
 ),>9D2 8!  (1),>9D2
 $ )0>9(2 8   (!RE),A9(2
( !.
+**  &+* ),N, ** ,/ $ , $ , **+* , $ $+* , +* 2
(  8
. A9 8 N, 9>, G9
$+* )0>9(2%8P:*K
( 6.
.  8 N, 9A, G9
$ +* )32 8$ * )32Q *.*+* )32DH)/IH )3$N)32G+ $ )3222
$ $* )32%8 $+* )32(G *.+*+* )42DH)/IH)3N)32G+$ $. )3222
ÞßÁÞ¶ô
 




 "0 F (3C(; )M'#(! #(' J65S("3 F 6>2
 C! #   'FD55
!F8S "0  "
 C! #      'FD55
!F8 S "!
! #4!#F"'#"3C D# #("##"#$  P&F"' $   
  "!%!G(G  "0S "
 %!GG  "
 &'$ $(  &+* ),N,$*,$ $ , $ ,1$ +* ,$ $+* , +* 2
' ( * $N),A2>,$ $ ),A2?,  ),A2
 '+- (  ( ' ) - 8 9:(:02
$  (9+( '	  
 '+- (  ( ' )   8 - 2
' ( * $ +* ),A2?,/$ $* ),A2?, $+* )0A2




.  8 9>,2
   (!IE)32 8 $ )42
$ )32 8!$N)32FHHDT
   (T1)32 8$ $ )32
$ $ )32 8 I1K/H $ )42Q $ )32DH(HFU
( 6.

6 &"340F#(' ; "!#&D<JD5A
.  8 N, 9A, G9
$ $ )32 8  (T1)32
$+* )42 8 $+* )32Q$ +* )32DH)MU!H $ )32(HHDT!2
$ $* )32%8<IH$ $+* )42
$ )32 8  (!I)32





Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - B.P. 93 - 06902 Sophia Antipolis Cedex (France)
Unité de recherche INRIA Lorraine : Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - B.P. 101 - 54602 Villers lès Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot St Martin (France)
Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - B.P. 105 - 78153 Le Chesnay Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, B.P. 105 - 78153 Le Chesnay Cedex (France)  	


  
ISSN 0249-6399
